
N00236.001448
ALAMEDA POINT
SSIC NO. 5090.3

COMPREHENSIVE LONG-TERM ENVIRONMENTAL ACTION NAVY

Northern and Central California, Nevada, and Utah

, Contract No. N62474-94-D-7609 (CLEAN II)
• ContractTaskOrderNo.0108

I

PreparedFor

t

DEPARTMENT OF THE NAVY
l

Dennis Wong, Remedial Project Manager
Engineering Field Activity, West

i

i NavalFacilitiesEngineeringCommand
San Bruno, CA 94066-5006

t

l

NAVAL AIR STATION ALAMEDA

ALAMEDA, CALIFORNIA

......... GROUNDWATER MONITORING PLAN

FINAL

OCTOBER 1997

l •

; Prepared By

: PRC ENVIRONMENTAL MANAGEMENT, INC. (PRC)
"- 10670 White Rock Road, Suite 100

' Rancho Cordova, CA 95670

, :_ (916) 852-8300
=..-

I

• URIBE & ASSOCIATES (U&A)

2930 Lakeshore Avenue, Suite 200

' Oakland, CA 94610

-, (510) 832-2233



COMPREHENSIVE LONG-TERM ENVIRONMENTAL ACTION NAVY

, Northern and Central California, Nevada, and Utah

...... Contract No. N62474-94-D-7609 (CLEAN II)
Contract Task Order No. 0108

Prepared For

DEPARTMENT OF THE NAVY

Dennis Wong, Remedial Project Manager

Engineering Field Activity, West

Naval Facilities Engineering Command
San Bruno, CA 94066-5006

NAVAL AIR STATION ALAMEDA

ALAMEDA, CALIFORNIA

GROUNDWATER MONITORING PLAN

VOLUME I: MONITORING PLAN

FINAL

OCTOBER 1997

Prepared By

PRC ENVIRONMENTAL MANAGEMENT, INC. (PRC)
10670 White Rock Road, Suite 100

Rancho Cordova, CA 95670

(916) 852-8300

-- Matthew qdell, PRC Navy CLEAN II Project Manager

..... URIBE & ASSOCIATES (U&A)

2930 Lakeshore Avenue, Suite 200

OaMand, CA 94610

(510) 832-2233

Clare L. Gilmore, U&A Project Manager

4.



CONTENTS

Section Pane

ACRONYMS AND ABBREVIATIONS ..................................................................................................... v

1.0 INTRODUCTION ......................................................................................................................... 1-1

1.1 PURPOSE ........................................................................................................................ 1-1

1.2 SITE LOCATION AND DESCRIPTION ....................................................................... 1-2

1.3 HYDROSTRATIGRAPHY ............................................................................................. 1-2

2.0 GROUNDWATER SAMPLING AND ANALYSIS .................................................................... 2-1

2.1 SITE 1 - 1943-1956 DISPOSAL AREA .......................................................................... 2-1

2.1.1 Proposed Sampling Plan ..................................................................................... 2-2
2.1.2 Sampling Plan Rationale ..................................................................................... 2-2

2.2 SITE 2 - WEST BEACH LANDFILL ............................................................................. 2-3

2.2.1 Proposed Sampling Plan ..................................................................................... 2-4
2.2.2 Sampling Plan Rationale ..................................................................................... 2-4

2.3 SITE 3 - AREA 97, ABANDONED FUEL STORAGE .................................................. 2-5

2.3.1 Proposed Sampling Plan ..................................................................................... 2-5

2.3.2 Sampling Plan Rationale ..................................................................................... 2-5

2.4 SITE 4 - BUILDING 360, AIRCRAFT ENGINE FACILITY ........................................ 2-6

2.4.1 Proposed Sampling Plan ..................................................................................... 2-6
2.4.2 Sampling Plan Rationale ..................................................................................... 2-7

2.5 SITE 5 - BUILDING 5, AIRCRAFT REWORK AREA ................................................. 2-7

2.5.1 Proposed Sampling Plan ..................................................................................... 2-8

2.5.2 Sampling Plan Rationale ..................................................................................... 2-8

2.6 SITE 6 - BUILDING 41, AIRCRAFT INTERMEDIATE MAINTENANCE

FACILITY ..... . ................................................................................................................. 2-8

2.6.1 Proposed Sampling Plan ..................................................................................... 2-9

2.6.2 Sampling Plan Rationale ..................................................................................... 2-9

............ 2.7 SITE 7 - BUILDING 459, NAVY EXCHANGE FUEL STATION ............................... 2-9

ALAM MP3.DOC i
8/5/97



CONTENTs (Continued)
Section Pa_,e

,....... 2.7.1 Proposed Sampling Plan ................................................................................... 2-10
2.7.2 Sampling Plan Rationale ................................................................................... 2-10

2.8 SITE 9 - BUILDING 410, PAINT STRIPPING ............................................................ 2-11

2.8.1 Proposed Sampling Plan ................................................................................... 2-11

2.8.2 Sampling Plan Rationale ................................................................................... 2-11

2.9 SITE 11 - BUILDING 14, ENGINE TEST CELL ........................................................ 2-11

2.9.1 Proposed Sampling Plan ................................................................................... 2-12

2.9.2 Sampling Plan Rationale ............................................................ ....................... 2-12

2.10 SITE 12 - BUILDING 10, POWER PLANT ................................................................. 2-13

2.10.1 Proposed Sampling Plan ................................................................................... 2-13

2.10.2 Sampling Plan Rationale ................................................................................... 2-13

2.11 SITE 13 - FORMER OIL REFINERY ........................................................................... 2-14

2.11.1 Proposed Sampling Plan ................................................................................... 2-14

•..... 2.11.2 Sampling Plan Rationale ................................................................................... 2-14

2.12 SITE 14 - FIRE TRAINING AREA .............................................................................. 2-15

2.12.1 Proposed Sampling Plan ................................................................................... 2-15

2.12.2 Sampling Plan Rationale ................................................................................... 2-15

2.13 SITE 16 - CANS C-2 AREA .......................................................................................... 2-16

2.13.1 Proposed Sampling Plan ................................................................................... 2-16

2.13.2 Sampling Plan Rationale ................................................................................... 2-16

2.14 SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE ...................................... 2-17

2.15 SITE 22 - BUILDING 547, SERVICE STATION ........................................................ 2-17

2.15.1 Proposed Sampling Plan ............. ;..................................................................... 2-17

2.15.2 Sampling Plan Rationale ................................................................................... 2-17

2.16 SITE 23 - BUILDING 530, MISSILE REWORK OPERATIONS ............................... 2-18

2.16.1 Proposed Sampling Plan ................................................................................... 2-18

2.16.2 Sampling Plan Rationale ................................................................................... 2-19

ALAM MP3.DOC ii
7/9/97



CONTENTS (Continued)
Section Pa_e

2.17 OFF-BASE WELLS AND ON-BASE BACKGROUND WELLS ............................... 2-19

2.17.1 Proposed Sampling Plan ................................................................................... 2-19

2.17.2 Sampling Plan Rationale ................................................................................... 2-20

3.0 GROUNDWATER ELEVATION MEASUREMENT ................................................................ 3-1

4.0 TECHNICAL APPROACH .......................................................................................................... 4-1

REFERENCES ......................................................................................................................................... R- 1

FIGURES

Fi2ure

1-1 REGIONAL LOCATION MAP

1-2 INSTALLATION RESTORATION SITES AND GROUNDWATER FLOW DIRECTIONS

1-3 QUARTERLY GROUNDWATER SAMPLING MONITORING WELL LOCATIONS

1-4 HYDROSTRATIGRAPHIC UNITS

3-1 MONITORING WELL LOCATIONS FOR QUARTERLY GROUNDWATER
ELEVATION MEASUREMENT

ALAM_MP3.DOC iii ' i

8/7/97 -



TABLES

Table

2-1 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 1

2-2 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 2

2-3 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 3

2-4 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 4

2-5 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 5 AND 10

2-6 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 6

2-7 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 7

2-8 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 9

2-9 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 11 AND 21

2-10 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 12

2-11 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 13 AND 19

2-12 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 14

2-13 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 16

2-14 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 22

2-15 MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 23

2-16 MONITORING WELLS AND ANALYTICAL PARAMETERS: BACKGROUND AND
OFF-BASE WELLS

ALAM MP3.DOC iv
7/9/97



ACRONYMS AND ABBREVIATIONS
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bgs belowgroundsurface
BSA Bay SedimentAquitard
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FWBZ First Water Bearing Zone
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TEPH Total extractable petroleum hydrocarbons
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1.0 INTRODUCTION

•........ This Monitoring Plan (MP) provides the rationale for the quarterly groundwater monitoring strategy that

will be implemented at Naval Air Station (NAS) Alameda for a period of one year. This monitoring plan

does not provide the rationale for long-term monitoring of groundwater at NAS Alameda. A long-term

groundwater monitoring plan may be prepared at a later date. The monitoring strategy presented in this

MP includes sampling selected groundwater wells during four quarterly monitoring events over the course

of one year. Monitoring wells were selected for inclusion in the sampling program by balancing technical

considerations, data gaps, the need to protect public health and the environment, and cost-effectiveness.

This MP is Volume I of the Groundwater Monitoring Plan for NAS Alameda and was prepared by PRC

Environmental Management, Inc. (PRC) and Uribe and Associates (U&A) under Contract Task Order

(CTO) No. 0108 as part of the Comprehensive Long-Term Environmental Action Navy Contract

No. N62474-94-D-7609 (CLEAN II). This plan was prepared for the Department of the Navy,

Engineering Field Activity West (EFA West), Naval Facilities Engineering Command.

The Groundwater Monitoring Plan consists of Volume I (this MP) and Volume II, a sampling and analysis

plan (SAP). The SAP, in turn, consists of: Volume IIa, a Field Sampling Plan (FSP); Volume IIb, a

Quality Assurance Plan (QAPP) Addendum; and Volume IIc, a Health and Safety Plan (HSP) Addendum.

1.1 PURPOSE

This MP presents the strategy for conducting quarterly assessment of the nature and extent of groundwater

contamination at NAS Alameda for a period of one year. The plan identifies the wells to be sampled, the

sample analytical parameters, the frequency of sampling, and a base-wide groundwater level measurement

approach. The purpose of implementing this plan at NAS Alameda is to:

.. • Provide additional data to support on-going risk assessment and feasibility study activities

.... • Monitor seasonal trends in water levels and chemical concentrations in groundwater

• Monitor groundwater movement and assess the potential for contaminant migration
through the groundwater

• Provide additional data on background water quality

' :f
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1.2 SITE LOCATION AND DESCRIPTION

NAS Alameda is located on the east side of San Francisco Bay in Alameda, California (Figure 1-1). The

facility occupies the western end of the island of Alameda and was officially closed in May 1997. The

eastern part of NAS Alameda is developed with office and industrial buildings, while runways and

associated support facilities occupy the western part. Twenty-three potentially contaminated hazardous

waste sites have been identified at NAS Alameda during the remedial investigation (RI). Figure 1-2

shows these sites (with the exception of Site 18, the facility-wide storm water system).

1.3 HYDROSTRATIGRAPHY

Groundwater monitoring wells are installed in four hydrostratigraphic units underlying NAS Alameda;

the first water-bearing zone (FWBZ); the Bay Sediment Aquitard (BSA); the second water-bearing zone

(SWBZ); and the First Merritt Sand (FMS). The monitoring wells in each water-bearing zone are

screened in either the upper or lower portion of the zone; the zones are designated with a "U" for the

upper or an "L" for the lower portion of the zone. Groundwater monitoring wells that will be sampled

during the quarterly monitoring events are shown on Figure 1-3, which also identifies the unit in which

each well is screened.

The FWBZ occurs in the artificial fill, which consists of dredge spoils from San Francisco Bay, the

Seaplane Lagoon, and the Oakland Inner Harbor. Much of NAS Alameda is built on this fill material

which was deposited hydraulically in the late 1930s and early 1940s. First-encountered groundwater in

this zone occurs at approximately 5 feet below ground surface (bgs), but is variable. The FWBZ is

approximately 20 to 40 feet thick and consists of dredge spoils of silty sand to sand with minor inclusions

of clay and/or gravel (PRC 1993a).

The BSA underlies the FWBZ in most parts of NAS Alameda. The bay sediments are clay to silty clay

with sand interbeds. This is the youngest naturally-occurring unit at NAS Alameda. This unit varies

from 0 feet (absent) to approximately 30 feet thick (PRC 1993a).

The SWBZ occurs in the terrestrial and estuarine deposits that underlie the BSA. The lower part of the

unit, mostly terrestrial deposits, makes up the water-bearing zone. The depth to the SWBZ is about 40 to

70 feet bgs, the thickness of the zone is approximately 30 feet, and the lithology consists of sand and

ALAM MP3.DOC 1-2
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gravel channels, with silt and clay interbeds (PRC 1993a). The Hydrostatigraphic units for two areas of

NAS Alameda (the western and central region and the southeastern region) and the corresponding

lithostratigraphic unit for each are summarized in Figure 1-4.

The FMS occurs in eolian deposits underlying the BSA where it exists (PRC 1993a). This unit consists

of a fine-grained sand to silty sand and is up to 60 feet thick.
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FIGURE 1-4
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2.0 GROUNDWATER SAMPLING AND ANALYSIS

• _÷,-

Up to one hundred wells will be sampled during the NAS Alameda groundwater monitoring program

including 91 on-base monitoring wells and potentially nine off-base water wells. The following

subsections will provide the site by site rationale for the selection of wells to sample and the analytical

parameters for each. Groundwater data for specific sites are summarized from the results appearing in

the following reports:

• Final Submittal, Sanitary Landfill Site Study, Naval Air Station, Alameda, California
(Harding Lawson Associates [HLA] 1978)

• Confirmation Study, Sanitary Landfill, Naval Air Station Alameda, California (HLA
1983)

• Site Investigation, NAS Naval Exchange Gas Station, Alameda, California
(Environmental Resource Management-West [ERM-West] 1987)

• NAS Alameda, Alameda, California. Data Summary Report RI/FS Phases 2B and 3,
Final (PRC and JMM 1992)

• NAS Alameda, Alameda, California. Data Summary Report Background and Tidal
Influence Studies and Additional Work at Sites 4 and 5, Final (PRC and James M.

Montgomery, Consulting Engineers, Inc. [JMM] 1995)

• NAS Alameda, Alameda, California. Solid Waste Water Quality Assessment Test

(SWAT) and Data Summary Report RI/FS Phases 5 and 6, Final (PRC and Montgomery
Watson 1993a)

• NAS Alameda, Alameda, California• Data Summary Report RI/FS Phases 1 and 2A,

Final (PRC and Montgomery Watson 1993b)

• Remedial Investigation/Feasibility Study, Data Transmittal Memorandum, Sites 4, 5, 8,
I0, 12, and 14, Final. Naval Air Station, Alameda, California (PRC and Montgomery
Watson 1996)

The direction of groundwater flow is useful in predicting the movement of contaminant plumes and was

considered as part of the rationale for selecting quarterly sampling wells at each site. Figure 1-2 shows

the direction of groundwater flow based on groundwater measurements conducted on May 2, 1997.

2.1 SITE 1 - 1943-1956 DISPOSAL AREA

The Site 1 Disposal Area is located in the northwestern portion of NAS Alameda (Figure 1-2). Waste

disposal operations at the site began in the early 1940s and continued through 1956, largely in the

....... northern half of the site. Materials reported to have been disposed of at the site include aircraft engines,
,J.
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garbage, scrap metal, waste oil, paints, solvents, cleaning compounds, construction debris, and low-level

radioactive material. Waste disposal at the site was discontinued by 1956 after runway 13-31 was

extended over the northern portion of the Disposal Area. A pistol range was also present in the western

portion of the site (PRC 1993c).

Currently, there are 40 active groundwater monitoring wells associated with Site 1. Prior sampling of

these wells has detected volatile organic compounds (VOC), semi-volatile organic compounds (SVOC),

petroleum hydrocarbons, and metals in groundwater at the site.

2.1.1 Proposed Sampling Plan

Table 2-1 lists the 13 groundwater wells that will be sampled at Site 1, identifies the parameters for

which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.1.2 Sampling Plan Rationale

Samples from each of the 13 wells being monitored at Site 1 will be analyzed for VOCs on a quarterly

basis. VOC data will be collected from 11 wells in the FWBZ. Data from six of these wells will be used

to monitor water quality associated with a solvent plume in groundwater located in the southern portion

of the site. Wells M027-E, M031-E, and M033-A are located near the edges of the plume. VOC data

from wells M028-A, M028-E, and M034-A will be used to evaluate water quality within the plume. Data

from well M028-C, in the SWBZ, will be used to monitor the potential vertical migration of VOCs.

Samples from wells M001-E, M028-A, M028-E, M029-E, and M034-A, located in the northwestern

portion of the site and screened in the FWBZ, will be analyzed for SVOCs each quarter. These wells

were selected for SVOC analysis because (1) SVOCs have been detected previously in some of these

wells and (2) to evaluate the possible enhanced migration of SVOCs in the area of the solvent plume.

Samples from well M002-E, screened in the upper portion of the BSA, will also be analyzed quarterly for

SVOCs; SVOCs were detected here previously and the highest concentrations of SVOCs are typically

found at the top of the BSA.
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Samples from each of the 13 wells being monitored at Site 1 will be analyzed for metals and general

water quality parameters (anions, sulfide, alkalinity, and nitrate as nitrate/nitrite as nitrogen) on a

quarterly basis. The data from these analyses will provide information for (1) assessing potential impacts

to groundwater from the Disposal Area, (2) a base-wide analysis of ambient water quality, and (3) an

evaluation of the beneficial uses of groundwater at NAS Alameda. Metals data for samples collected

from well M035-A, located adjacent to the pistol range, will also be used to evaluate the potential

impacts to the groundwater from activities at the pistol range.

Samples from wells M028-A, M028-C, M028-E, and M034-A will be analyzed quarterly for total

purgeable petroleum hydrocarbons (TPPH) and total extractable petroleum hydrocarbons (TEPH);

petroleum hydrocarbons have been previously detected in these wells. Samples from these wells will be

analyzed for total organic carbon (TOC) during the first quarterly sampling event. TOC is a necessary

co-metabolite in biodegradation. The TOC data from this groundwater sampling investigation will be

used to help evaluate the biodegradation potential for the petroleum hydrocarbons and solvents in the

groundwater at Site 1; a high TOC concentration indicates a high potential for biodegradation.

2.2 SITE 2 - WEST BEACH LANDFILL

Site 2, the West Beach Landfill, is located in the southwestern portion of NAS Alameda (Figure 1-2).

Waste disposal operations at the site began in approximately 1952 and continued through 1978.

Materials reported to have been disposed of at the site include municipal garbage; solvents; oily waste

and sludges; paint wastes, strippers, thinners, and plating wastes; industrial strippers and cleaners; acids;

mercury; fluids and rags contaminated with polyehlorinated biphenyl (PCB); batteries; low-level

radioactive material; scrap metal; inert ordnance; asbestos; pesticides; tear gas agent; infectious waste;

creosote; and waste medicines and reagents (PRC 1993c). A wetland area is located adjacent to the site

to the southwest.

Currently, there are 44 active groundwater monitoring wells associated with Site 2. Prior sampling of

these wells has detected VOCs, SVOCs, pesticides/PCBs, and metals in groundwater at the site. This site

is a wetland area with a protected nesting area for the Least Tern, and endangered species. Access

restrictions exist in the nesting areas at Site 2 during May through September and may limit the ability of

the sampling team to collect groundwater samples during these months.
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2.2.1 Proposed Sampling Plan

Table 2-2 lists the 20 groundwater wells that will be sampled at Site 2, identifies the parameters for

which the samples will be analyzed, and specifies the sampfing frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.2.2 Sampling Plan Rationale

The 20 monitoring wells selected for the quarterly sampling program monitor three areas. The area

between the site and the adjacent wetland is monitored by the following wells: M036-A, -B, and -E;

M037-A, -B, and -E; M038-A, -B, and -E; and M039-A, -B, and -E. These wells are screened in either

the FWBZ, the BSA, or the SWBZ; data from these wells will be used to assess both the horizontal and

vertical distribution of contaminants in groundwater at Site 2. The remaining perimeter of the site is

monitored by wells M010-A, M013-A, M023-E, and M024-A and -E, screened in the FWBZ. Wells

M017-A, M019-E, and M021-E, also screened in the FWBZ, monitor the area between the wetland and

San Francisco Bay. In addition to monitoring plume migration at the site, data from these wells will be

used to conduct a feasibility study and perform an ecological risk assessment at NAS Alameda.

Samples from each of the 20 wells being monitored at Site 2 will be analyzed for VOCs on a quarterly

basis to evaluate the migration of VOCs previously detected in groundwater at the site.

Samples from 11 wells in the FWBZ will be analyzed for SVOCs, which have been previously detected

at the site. These analyses will be conducted quarterly on samples from wells M019-E and M023-E.

Samples from the remaining nine wells will be analyzed for SVOCs every other quarter. Samples from

wells screened in the upper portion of the FWBZ will be analyzed for SVOCs during the first and third

sampling event. Samples from well M024-E, screened in the lower portion of the FWBZ, will be

analyzed for SVOCs during the second and fourth sampling event.

Samples from four wells screened in the FWBZ (M036-A, M037-A, M038-A, and M039-A) and located

between the landfill and wetland area will be analyzed for pesticides/PCBs on a quarterly basis; these

analytes have been detected intermittently at the site.

ALAM MP3.DOC 2-4
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Samples from each of the 20 wells being monitored at Site 2 will be analyzed for metals and general

water quality parameters on a quarterly basis. The data from these analyses will provide information for

(1) assessing potential impacts to groundwater from the landfill, (2) a base-wide analysis of ambient

water quality, and (3) an evaluation of the beneficial uses of groundwater at NAS Alameda.

2.3 SITE 3 - AREA 97, ABANDONED FUEL STORAGE

Site 3, an abandoned fuel storage area, is located in the east-central portion of NAS Alameda,

approximately 200 feet west of the East Gate (Figure 1-2). The site previously contained five partially

buried storage tanks. Between 1975 and 1978, four of these five tanks were found to be leaking.

Subsequently, all five tanks were reportedly cleaned, destroyed, and buried in place. Approximately

365,000 gallons of aviation gasoline (AVGAS) may have leaked from the tanks before they were closed

(PRC 1993c).

Currently, there are 10 active groundwater monitoring wells at Site 3. Prior sampling of these wells has

detected petroleum hydrocarbons (including VOCs) associated with the AVGAS releases, and VOCs

suspected to be originating from nearby Site 14. In addition, there may be other sources of VOC

contamination.

2.3.1 Proposed Sampling Plan

Table 2-3 lists the three groundwater wells that will be sampled at Site 3, identifies the parameters for

which these samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.3.2 Sampling Plan Rationale

The three wells to be sampled at Site 3 are screened in the FWBZ. Well M03-07 is located along the

margin of the petroleum hydrocarbon plume originating at Site 3. This plume is migrating radially from

the center of the site under the influence of recharge from on-site landscape irrigation. Samples from this

well will monitor plume migration. Petroleum hydrocarbons detected in well M03-04 may not be

originating from Site 3; data from the quarterly sampling will be used to further assess the source of the

hydrocarbons detected in samples from this well.
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Samples from well M03-04 and M03-07 will be analyzed quarterly for VOCs to monitor the migration of

the petroleum hydrocarbon plume. Samples from well M03-05 will also be analyzed quarterly for VOCs

to assess the migration of VOCs originating at both Site 3 and nearby Sites 4 and 11 (see Sections 2.4

and 2.9, respectively).

Samples from the three wells being monitored at Site 3 will be analyzed for metals and general water

quality parameters on a quarterly basis. The data from these analyses will provide information for (1)

assessing potential impacts to groundwater from the fuel storage area, (2) a base-wide analysis of

ambient water quality, and (3) an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from wells M03-04 and M03-07 will be analyzed quarterly for TPPH and TEPH to monitor

plume migration.

Samples from these three wells at Site 3 will be analyzed for TOC during the first quarterly sampling

event. TOC data will be used to help evaluate the biodegradation potential for the petroleum

hydrocarbons and solvents; a high TOC concentration indicates a high biodegradation potential.

2.4 SITE 4 - BUILDING 360, AIRCRAFT ENGINE FACILITY

Site 4, an aircraft engine facility, is located in the east-central portion of NAS Alameda, near the eastern

perimeter of the base (Figure 1-2). The site consists of Building 360, an aircraft engine repair facility

that began operation in 1954. Activities in the building have included metal machining and plating,

painting, and parts cleaning (PRC 1993c).

Currently, there are 10 active groundwater monitoring wells at Site 4. Prior sampling of these wells has

detected VOCs and metals associated with past operations at Building 360.

2.4.1 Proposed Sampling Plan

Table 2-4 lists the nine groundwater wells that will be sampled at Site 4, identifies the parameters for

which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.
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2.4.2 Sampling Plan Rationale

The nine wells to be sampled at Site 4 are screened in the FWBZ. Samples from these wells will be

collected and analyzed for VOCs each quarter. VOC data will be used to monitor the extent of the

solvent plume in groundwater, located primarily in the central and northwestern portions of the site.

Data from wells D04-02, MW360-2, MW360-3, and MW360-4 will monitor the margin of the plume.

Data from well M04-07 will be used to evaluate the relationship between solvent plumes originating at

Sites 4, 11, and 21; Sites 11 and 21 are discussed in Section 2.9 of this MP.

Samples from each of these wells will also be analyzed quarterly for metals and general water quality

parameters. Metals data will be used to evaluate the extent of contaminant and ambient metals

concentrations at NAS Alameda. General water quality parameters data will be used in a base-wide

analysis of ambient water quality and an evaluation of the beneficial uses of groundwater at NAS

Alameda.

Samples from each of the nine wells will be analyzed for TOC during the first quarterly sampling event.

TOC data will be used to help evaluate the biodegradation potential for the solvents found at Site 4; a

high TOC concentration indicates a high biodegradation potential.

2.5 SITE 5 - BUILDING 5, AIRCRAFT REWORK AREA

Site 5 is located in the central portion of NAS Alameda (Figure 1-2). The site consists of Building 5, an

aircraft rework facility that began operation in 1942. Activities in the building have included metal

machining, cleaning, and reworking; plating and painting. Two 18-foot deep sumps in the building were

used to collect wastewater from plating operations (PRC 1993c).

Currently, there are 17 active groundwater monitoring wells at Site 5. Prior sampling of these wells has

detected VOCs, metals, and cyanide associated with past operations at Building 5.
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2.5.1 Proposed Sampling Plan

Table 2-5 lists the 16 groundwater wells that will be sampled at Site 5 (including one well [M10-01]

installed during investigations at Site 10), identifies the parameters for which the samples will be

analyzed, and specifies the sampling frequency for each parameter. The locations of these wells are

shown on Figure 1-3.

2.5.2 Sampling Plan Rationale

Fifteen of the 16 wells to be sampled at Site 5 are screened in the FWBZ (Table 2-5). The remaining

well, D05-02, is screened in the SWBZ. Samples from each of the 16 wells will be collected and

analyzed for VOCs each quarter. VOC data will be used to monitor the extent of the VOC plume in

groundwater, originating under Building 5. Data from a well associated with Site 12, M12-01 (see

Section 2.12), will also be used to monitor the VOC plume.

Samples from each of these wells will also be analyzed quarterly for metals and general water quality

parameters. Metals data will be used primarily to evaluate the extent of contaminants at Site 5. Data will

also be used to evaluate background metals concentrations. General water quality parameters data will

be used in a base-wide analysis of ambient water quality and an evaluation of the beneficial uses of

groundwater at NAS Alameda.

Samples from each of the 16 wells will be analyzed for TOC during the first quarterly sampling event.

TOC data will be used to help evaluate the biodegradation potential for the solvents found at Site 5, a

high TOC concentration indicates a high biodegradation potential.

2.6 SITE 6 - BUILDING 41, AIRCRAFT INTERMEDIATE MAINTENANCE

FACILITY

Site 6 is located near the northeast comer of the Seaplane Lagoon (Figure 1-2). The site consists of

Building 41, a former aircraft repair facility. Various halogenated and non-halogenated solvents, paints,

strippers, hydraulic fluids, and their associated wastes were used and/or stored in the building. An

aboveground solvent tank was present west of the building (PRC 1993c) and was removed sometime

between 1988 and 1991.
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........ Currently, there are six active groundwater monitoring wells at Site 6. Prior sampling of these wells has

detected VOCs associated with past operations at Building 41.

2.6.1 Proposed Sampling Plan

Table2-6 lists the groundwater well that will be sampled at Site 6, identifies the parameters for which the

samples will be analyzed, and specifies the sampling frequency for each parameter. The location of this

well is shown on Figure 1-3.

2.6.2 Sampling Plan Rationale

Well M06-06 is screened in the FWBZ. This well is located adjacent to Building 41, in the central

portion of the solvent plume located west of the building. Samples from this well will be collected and

analyzed for VOCs each quarter. VOC data will be used to monitor solvent concentrations within the

plume.

Samples from well M06-06 will also be analyzed quarterly for metals and general water quality

parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from this well will be analyzed for TOC during the first quarterly sampling event. TOC data

will be used to help evaluate the biodegradation potential for the solvents found at Site 6; a high TOC

. concentration indicates a high biodegradation potential.

2.7 SITE 7 - BUILDING 459, NAVY EXCHANGE FUEL STATION

Site 7 is located in the east-central portion of NAS Alameda, near the base perimeter (Figure 1-2). The

site has been a fuel station and auto repair shop since 1966. During operations, eight underground

storage tanks (UST) have been used at the site. Six of these USTs contained motor vehicle fuel. The two

remaining tanks contained waste oil and solvent. Five of the fuel tanks and the waste oil tank were

reported to have leaked at one time during their service (PRC 1993c).
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Currently, there are 14 active groundwater monitoring wells at Site 7. Prior sampling of these wells has

detected petroleum hydrocarbons (including VOCs) associated with the UST releases.
'L

2.7.1 Proposed Sampling Plan

Table 2-7 lists the five groundwater wells that will be sampled at Site 7, identifies the parameters for

which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.7.2 Sampling Plan Rationale

Well W-1 is located in the center of the petroleum hydrocarbon plume originating at Site 7. The

remaining wells that will be sampled at the site are located near the margins of the plume, which is

migrating to the southeast.

Wells W-1 and M07A-04 are screened in the FWBZ. Well M07A-03 is screened in the BSA. Samples

from these three wells will be analyzed quarterly for VOCs. Samples from well D07A-02 and well

M07A-09, screened in the SWBZ and the BSA, respectively, will also be analyzed quarterly for VOCs.

These two wells are located on the downgradient edge of the plume toward the southeast. Data from the

VOC and petroleum hydrocarbon analyses (noted below) will be used to assess the migration of the

petroleum hydrocarbon plume at Site 7.

f

Samples from each of the five wells will also be analyzed quarterly for metals and general water quality

parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from three wells (W-1 and M07A-04, screened in the FWBZ, and well M07A-03, screened in

the BSA) will be analyzed quarterly for TPPH and TEPH.

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC

data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons found at

Site 7; a high TOC concentration indicates a high biodegradation potential.
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2.8 SITE 9 - BUILDING 410, PAINT STRIPPING

Site 9 is located in the southeast portion of NAS Alameda (Figure 1-2). Building 410, located on the site,

housed an aircraft paint stripping operation until 1991. Solvents, paints, and oils were used at the site

(PRC 1993c).

Currently, there are seven active groundwater monitoring wells associated with Site 9. Prior sampling of

these wells has detected low concentrations of solvents in groundwater at the site. Petroleum

hydrocarbons, however, were not detected in these wells.

2.8.1 Proposed Sampling Plan

Table 2-9 lists the two groundwater wells that will be sampled at Site 9, identifies the parameters for

which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.8.2 Sampling Plan Rationale

....... Wells M09-06 and D09-01 are screened in the FWBZ. Samples from these wells will be collected and

analyzed for VOCs each quarter. VOC data will be used to monitor solvent concentrations at the site.

Samples from the two wells will also be analyzed quarterly for metals and general water quality

parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC

data will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradation potential.

2.9 SITE 11 -BUILDING 14, ENGINE TEST CELL

Site 11 is located immediately east of the Seaplane Lagoon (Figure 1-2). Building 14, located on the site,

was used as an aircraft engine test facility. Fuels, solvents, cleaning chemicals, and lubricants were used
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and stored at the site (PRC 1993c). Solvents have also been detected in samples from nearby Site 4, and

the relationship between the plumes at Sites 4 and 11 is still being evaluated.

Currently, there are seven groundwater monitoring wells at Site 11. Prior sampling of these wells has

detected solvents in groundwater at the site. Petroleum hydrocarbons were not detected in Site 11

groundwater samples.

2.9.1 Proposed Sampling Plan

Table 2-11 lists the five groundwater wells that will be sampled atSite 11 (including monitoring well

M07B-01, installed during the investigation at Site 21), identifies the parameters for which the samples

will be analyzed, and specifies the sampling frequency for each parameter. The locations of these wells

are shown on Figure 1-3.

2.9.2 Sampling Plan Rationale

The five wells that will be sampled at Site 11 are screened in the FWBZ. Samples from these wells will

be collected and analyzed quarterly for VOCs. VOC data will be used to monitor solvent concentrations

at the site and further evaluate the source of the solvents in groundwater. Data from well M03-05 (see

Section 2.3) will also be used to assess the extent of solvents in groundwater and explore the relationship

between the solvent plumes reported at Sites 4 and 11.

Samples from all five wells will also be analyzed quarterly for metals and general water quality

. parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC

data will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradation potential.
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2.10 SITE 12 - BUILDING 10, POWER PLANT

Site 12 is located north of the Seaplane Lagoon, near Site 5 (Figure 1-2). Building 10, located on the

site, serves as a power plant. Nine aboveground diesel tanks, located on the south side of the building,

provide backup fuel for the boilers. Five USTs containing bunker fuel were also located along the

northeast side of the building and were closed in place in 1993. Fuel oil spills have been reported at the

site (PRC 1993c).

Currently, there are five groundwater monitoring wells at Site 12. Prior sampling of these wells has

detected solvents associated with Site 5 in groundwater samples. Despite fuel oil spills in the vicinity of

Site 12 and engine maintenance activities to the north, petroleum hydrocarbons were not detected in

groundwater samples from these wells.

2.10.1 Proposed Sampling Plan

Table 2-12 lists the groundwater well that will be sampled at Site 12, identifies the parameters for which

the samples will be analyzed for, and specifies the sampling frequency for each parameter. The location

of this well is shown on Figure 1-3.

2.10.2 Sampling Plan Rationale

Well M12-01 is screened in the FWBZ and is near the margin of the solvent plume originating at Site 5.

Samples from this well will be collected and analyzed for VOCs each quarter. VOC data will be used to

monitor solvent concentrations associated with Site 5.

Samples from this well will be analyzed quarterly for metals and general water quality parameters. Data

from these analyses will be used in a base-wide analysis of ambient water quality and an evaluation of

beneficial uses of groundwater at NAS Alameda. The metals data will also be used to assess potential

impacts from boiler blowdown water released from Building 10 near well M12-01.

Samples from this well will be analyzed for TOC during the first quarterly sampling event. TOC data

will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradation potential.
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2.11 SITE 13 - FORMER OIL REFINERY

Site 13 is located in the southeast portion of NAS Alameda (Figure 1-2). The site occupies

approximately 30 acres and was operated as a refinery from 1879 to 1903. Refinery wastes and asphaltic

residues were dumped at the site during this period. During prior environmental investigations, a layer of

black, tar-like material was encountered in two soil borings drilled at the site. The site is largely an

empty lot at this time (PRC 1993c). Sites 19, 22, and 23 are located within the boundary of Site 13.

Currently, there are ten groundwater monitoring wells at Site 13. Prior sampling of these wells has

detected petroleum hydrocarbons as well as benzene, toluene, ethylbenzene and xylene compounds

(collectively known as BTEX) in groundwater at the site.

2.11.1 Proposed Sampling Plan

Table 2-13 lists the four groundwater wells that will be sampled at Site 13, identifies the parameters for

which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3. The boundaries of Site 19 lie within Site 13 and the

two Sites will be considered together.

2.11.2 Sampling Plan Rationale

Well M13-06 is located in the center of the petroleum hydrocarbon plume originating at Site 13. The

remaining three wells that will be sampled at the site are located near the margins of the plume, which is

migrating to the southeast. All four wells are screened in the FWBZ.

Samples from all four wells will be analyzed quarterly for VOCs. Samples from well M13-06 will also

be analyzed for SVOCs each quarter. Data from these analyses (and from TPH analyses, noted below)

will be used to assess the migration of the petroleum hydrocarbon plume at the site. Data from well

MW530-2, located at Site 23 (see Section 2.10), will also be used to assess the extent of petroleum

hydrocarbons originating at Site 13.
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Samples from each of the four wells will also be analyzed quarterly for metals and general water quality

parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from all four wells will be analyzed quarterly for TPPH and TEPH.

Samples from each of the wells will be analyzed for TOC during the first quarterly sampling event. TOC

data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons; a high

TOC concentration indicates a high biodegradation potential.

2.12 SITE 14 - FIRE TRAINING AREA

Site 14 is located on the northern perimeter of NAS Alameda (Figure 1-2). The site was used as a fire

training area and fire extinguisher discharge area. Waste fuels and oils were discharged at the site and

were burned during training exercises (PRC 1993c).

Currently, there are four groundwater monitoring wells at Site 14. Prior sampling of these wells has

....... detected petroleum hydrocarbons in groundwater at the site.

2.12.1 Proposed Sampling Plan

Table 2-14 lists the groundwater well that will be sampled at Site 14, identifies the parameters for which

the samples will be analyzed, and specifies the sampling frequency for each parameter. The location of

this well is shown on Figure 1-3.

2.12.2 Sampling Plan Rationale

Well M 101-A is located in an area where petroleum hydrocarbons have been previously detected. The

well is screened in the FWBZ.

Samples from well M 101-A will be analyzed quarterly for VOCs, TPPH, and TEPH. Data from these

analyses will be used to assess petroleum hydrocarbon concentrations in the area.
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The quarterly samples will also be analyzed for metals and general water quality parameters. Data from

these analyses will be used in a base-wide analysis of ambient water quality and an evaluation of the

beneficial uses of groundwater at NAS Alameda.

Samples from this well will also be analyzed for TOC during the first quarterly sampling event. TOC

data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons; a high

TOC concentration indicates a high biodegradation potential.

2.13 SITE 16 - CANS C-2 AREA

Site 16 is located in the southeastern comer of NAS Alameda (Figure 1-2). The site is a storage yard and

includes an open storage area and a shipping container storage area. The area was formerly used to store

solvents and paints; acids and bases; and transformers containing PCB oil. Leaking drums and PCB-oil

transformers were reported at the site. Some PCB-contaminated soil was removed from the site in 1982

(PRC 1993c).

Currently, there are four groundwater monitoring wells at Site 16. Prior sampling of these wells has

detected VOCs in groundwater at the site, but PCBs were not detected at Site 16.

2.13.1 Proposed Sampling Plan

Table 2-15 lists the groundwater well that will be sampled at Site 16, identifies the parameters for which

the samples will be analyzed, and specifies the sampling frequency for each parameter. The location of

this well is shown on Figure 1-3.

2.13.2 Sampling Plan Rationale

Well M16-04 is located along the eastern boundary of Site 16, at the perimeter of NAS Alameda. This

well is screened in the FWBZ. Samples from this well will be analyzed quarterly for VOCs. Data from

these analyses will be used to assess groundwater quality associated with Site 16 and along the perimeter

of NAS Alameda.

, ,Y
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Samples from this well will also be analyzed quarterly for metals and general water quality parameters.

Data from these analyses will be used in a base-wide analysis of ambient water quality and an evaluation

of the beneficial uses of groundwater at NAS Alameda.

Samples from this well will be analyzed for TOC during the first quarterly sampling event. TOC data

will be used to help evaluate the biodegradation potential for contaminants at this and other sites; a high

TOC concentration indicates a high biodegradation potential.

2.14 SITE 19 - YARD D-13, HAZARDOUS WASTE STORAGE

Wells associated with Site 13 will be used to monitor groundwater quality associated with activities at

the hazardous waste storage area; Site 19 is located within the boundary of Site 13. Sampling and sample

analyses for Site 13 wells are discussed in Section 2.13.

2.15 SITE 22 - BUILDING 547, SERVICE STATION

Site 22 is located in the southeast portion of NAS Alameda, near the base perimeter (Figure 1-2). The

site was a fuel station with five USTs. Three of which contained motor vehicle fuel. The two remaining

tanks contained waste oil; the waste oil, however was not suspected to contain PCBs. One of the fuel

tanks was reportedly ruptured by a tank measuring rod in 1980 (PRC 1993c).

Currently, there are five active groundwater monitoring wells at Site 22. Prior sampling of these wells

has detected petroleum hydrocarbons (including VOCs)associated with the UST release.

2.15.1 Proposed Sampling Plan

Table 2-8 lists the four groundwater wells that will be sampled at Site 22, identifies the parameters for

which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.

2.15.2 Sampling Plan Rationale

Well MW547-4 is located in the part of the petroleum hydrocarbon plume exhibiting the highest

concentrations compared to groundwater samples from the remaining monitoring wells in this area. The
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three remaining wells that will be sampled at the site are located near the downgradient margins of the

plume, which is migrating to the east. These four wells are screened in the FWBZ. Data from these

wells will be used to evaluate the migration of the plume originating at Site 22, and petroleum

hydrocarbons originating at Site 13.

Samples from wells MW547-4, M07C-07, and D07C-01 will be analyzed for VOCs, TPPH, and TEPH

each quarter. In addition, samples from well M07C-08 will be analyzed quarterly for VOCs. Data from

the VOC and petroleum hydrocarbon analyses will be used to assess the migration of the petroleum

hydrocarbon plume at the site.

Samples from each of the four wells will be analyzed quarterly for metals and general water quality

parameters. Data from these analyses will be used in a base-wide analysis of ambient water quality and

an evaluation of the beneficial uses of groundwater at NAS Alameda.

Samples from each of the wells will also be analyzed for TOC during the first quarterly sampling event.

TOC data will be used to help evaluate the biodegradation potential for the petroleum hydrocarbons; a

high TOC concentration indicates a high biodegradation potential.

2.16 SITE 23 - BUILDING 530, MISSILE REWORK OPERATIONS

Site 23 is located in the southeastern portion of NAS Alameda (Figure 1-2). Building 530, located on the

site, was used as a missile rework facility beginning in 1972 and continuing until the closure of NAS

Alameda in 1997. Solvents and paint wastes were used and stored at the site (PRC 1993c).

Currently, there are six groundwater monitoring wells at Site 23. Prior sampling of these wells has

detected solvents in groundwater at the site.

2.16.1 Proposed Sampling Plan

Table 2-10 lists the two groundwater wells that will be sampled at Site 23, identifies the parameters for

which the samples will be analyzed, and specifies the sampling frequency for each parameter. The

locations of these wells are shown on Figure 1-3.
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....... 2.16.2 Sampling Plan Rationale

Wells D10B-02 and MW530-2 are screened in the FWBZ. Samples from these wells will be collected

and analyzed for VOCs each quarter. VOC data will be used to monitor solvent concentrations at the

site.

Samples from both wells will also be analyzed quarterly for metals and general water quality parameters.

Data from these analyses will be used in a base-wide analysis of ambient water quality and an evaluation

of the beneficial uses of groundwater at NAS Alameda.

Samples from well MW530-2 will also be analyzed quarterly for TPPH and TEPH to provide data to

evaluate the southern extent of the petroleum hydrocarbons originating at Site 13.

Samples from each the wells will be analyzed for TOC during the first quarterly sampling event. TOC

data will be used to help evaluate the biodegradation potential for the solvents; a high TOC concentration

indicates a high biodegradation potential.
j/

2.17 OFF-BASE WELLS AND ON-BASE BACKGROUND WELLS

Four groundwater monitoring wells have been installed at NAS Alameda to provide background water

quality data. These wells (MBG-1 through MBG-4) are located near the eastern and northeastern

perimeters of the base (Figure 1-3). Nine off-base wells, located within one mile of NAS Alameda, may

also be sampled to determine if the quality of the groundwater in the first water bearing zone can support

beneficial use.

• - 2.17.1 Proposed Sampling Plan

.... Table 2-16 lists the four on-base background and potentially nine off-base groundwater wells that will be

sampled, identifies the parameters for which the groundwater samples will be analyzed, and specifies the

sampling frequency for each parameter.
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2.17.2 Sampling Plan Rationale

Each of the four on-base background monitoring wells is screened in the FWBZ and will be sampled on

a quarterly basis. The nine off-base monitoring wells, if sampled, are also screened in the FWBZ.

Samples from the on-base background wells will. be analyzed quarterly for VOCs, SVOCs,

pesticides/PCBs, metals, general water quality parameters, TPPH, TEPH, and TOC. The data from

these analyses will be used in a base-wide analysis of ambient water quality and an evaluation of the

beneficial uses of groundwater at NAS Alameda.

Samples from the off-base wells, if collected, will be analyzed for metals, general water quality

parameters, and TOC. The data from these analyses will be used to determine if the quality of the

groundwater in the first water bearing zone can support beneficial use.
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TABLE 2-1
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 1

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT 1 VOCs SVOCs and PCBs Metals Quality2 TPPH TEPH TOC

M028-A FWBZU Q Q -- Q Q Q Q Once

M033-A FWBZU Q .... Q Q ......

M034-A FWBZU Q Q -- Q Q Q Q Once

M035-A FWBZU Q .... Q Q ......

M001-E FWBZL Q Q -- Q Q ......

M003-E FWBZL Q .... Q Q ......

M027-E FWBZL Q .... Q Q ......

M028-E FWBZL Q Q -- Q Q Q Q Once

M029-E FWBZL Q Q -- Q Q ......

M030-E FWBZL Q .... Q Q ......

M031-E FWBZL Q .... Q Q ......

M028-C SWBZL Q .... Q Q Q Q Once

M002-E BSA Q Q -- Q Q ......

Notes:

1 "Unit"refersto thehydrostratigraphicunit inwhichthe wellis screened.
2 GeneralWaterQualityparametersinclude: anions,sulfide,alkalinity,and nitrateasnitrogen/nitriteas nitrogen.

BSA = Bay Sediment Aquitard
FWBZL= FirstWater-bearingZonewithwellscreenedin lowerportionof the unit
FWBZU= FirstWater-bearingZone withwellscreenedinupperportionofthe unit
Once= Wellsamplesanalyzedfor thisparameteronlyduringthefirstsamplingevent
PCB = Polychlorinated biphenyls
Q = Wellsamplesanalyzedforthis parameteron a quarterlybasis
SVOC= Semi-volatileorganiccompounds
SWBZL = Second Water-bearing Zone with well screened in lower portion of the unit
TEPH = Total extractable petroleum hydrocarbons
TOC= Totalorganiccarbon
TPPH= Totalpurgablepetroleumhydrocarbons
VOC = Volatile organic compounds
-- = Samplesnotanalyzedfor thisparameter

MP_ TABLE.XLS
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TABLE 2-2

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 2

ANALYTICAL PARAMETER
General

WE L L Pesticides Water

NAME UNIT l VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC

M010-A FWBZU Q .... Q Q ......

M013-A FWBZU Q .... Q Q ......

M017-A FWBZU Q .... Q Q ......

M024-A FWBZU Q Twice -- Q Q ......

M036-A FWBZU Q Twice Q Q Q ......

M036-E FWBZU Q Twice -- Q Q ......

M037-A FWBZU Q Twice Q Q Q ......

M038-A FWBZU Q Twice Q Q Q ......

M038-E FWBZU Q Twice -- Q Q ......

M039-A FWBZU Q Twice Q Q Q ......

M039-E FWBZU Q Twice -- Q Q ......

M019-E FWBZL Q Q -- Q Q ......

M021-E FWBZL Q .... Q Q ......

M023-E FWBZL Q Q -- Q Q ......

M024-E FWBZL Q Twice -- Q Q ......

M037-E FWBZL Q .... Q Q ......

M036-B SWBZU Q .... Q Q ......

M038-B SWBZU Q .... Q Q ......

M037-B SWBZL Q .... Q Q ......

M039-B SWBZL Q .... Q Q ......

Notes:

1 "Unit" refers to the hydrostratigraphicunit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Twice = Well samples analyzed for this parameter during the first and third sampling event
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
SWBZL = Second Water-beating Zone with well screened in lowerportion of the unit
SWBZU= Second Water-bearing Zone with well screened in upper portion of the unit
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

MPrA_LE.XLS -- = Samples not analyzedfor this parameter
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TABLE 2.3

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 3

ANALYTICAL PARAMETER

General

WELL Pesticides Water

NAME UNIT 1 VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC

M03-04 FWBZU Q .... Q Q Q Q Once

M03-05 FWBZU Q .... Q Q .... Once

M03-07 FWBZU Q .... Q Q Q Q Once

Notes:

1 "Unit" refersto the hydrostratigraphicunit in which the well is screened.
2 GeneralWaterQualityparametersinclude: anions, sulfide,alkalinity, andnitrateasnitrogen/nitriteas nitrogen.

FWBZU= First Water-bearingZone withwell screened in upperportionof the unit
Once = Wellsamplesanalyzed for this parameteronly duringthe first samplingevent
PCB = Polychlorinatedbiphenyls
Q = Well samplesanalyzedfor this parameteron a quarterlybasis
SVOC = Semi-volatileorganiccompounds
TEPH= Total extractablepetroleumhydrocarbons
TOC = Totalorganiccarbon
TPPH= Totalpurgablepetroleumhydrocarbons
VOC = Volatileorganic compounds
-- = Samplesnot analyzedfor this parameter
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TABLE 2-4
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 4

ANALYTICAL PARAMETER

General
WELL Pesticides Water

NAME UNIT 1 VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC
M04-05 FWBZU Q -- -- Q Q .... Once

M04-06 FWBZU 'Q .... Q Q .... Once

M04-07 FWBZU Q .... Q Q .... Once

MW360-1 FWBZU Q .... Q Q .... Once

MW360-2 FWBZU Q .... Q Q .... Once

MW360-2 FWBZU Q .... Q Q .... Once

MW360-4 FWBZU Q .... Q Q .... Once

D04-02 FWBZL Q .... Q Q .... Once

D04-03 FWBZL Q .... Q Q .... Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.

2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-beating Zone with well screened in upper portion of the unit

Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons

TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP_TABLE.XLS
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TABLE 2-5

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 5 AND 10

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT l VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC

M05-04 FWBZU Q .... Q Q .... Once

M05-05 FWBZU Q .... Q Q .... Once

M05-09 FWBZU Q .... Q Q .... Once

M05-10 FWBZU Q .... Q Q .... Once

M05-01 FWBZL Q -- -- Q Q .... Once

M05-02 FWBZL Q -- -- Q Q .... Once

M05-03 FWBZL Q .... Q Q .... Once

M05-06 FWBZL Q .... Q Q .... Once

M05-07 FWBZL Q .... Q Q .... Once

M05-08 FWBZL Q .... Q Q .... Once

M05-11 FWBZL Q .... Q Q .... Once

M05-12 FWBZL Q .... Q Q .... Once

M05HW-01 FWBZL Q .... Q Q .... Once

M05BS-01 FWBZL Q .... Q Q .... Once

M 10-01 FWBZL Q .... Q Q .... Once

D05-02 SWBZU Q .... Q Q .... Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
SWBZU = Second Water-bearing Zone with well screened in upper portion of the unit
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

MP_rABLE.XLS -- = Samples not analyzed for this parameter
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TABLE 2-6
MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 6

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT 1 VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC

M06-06 FWBZL Q .... Q Q .... Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.

2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polyehlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons

VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP_TABLE,XLS
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TABLE 2-7

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 7

ANALYTICAL PARAMETER

General

WELL Pesticides Water

NAME UNIT1 VOCs SVOCs and PCBs Metals Quality2 TPPH TEPH TOC

W-1 FWBZU Q .... Q Q Q Q Once

M07A-04 FWBZL Q .... Q Q Q Q Once

D07A-02 SWBZL Q .... Q Q .... Once

M07A-03 BSA Q .... Q Q Q Q Once

M07A-09 BSA Q .... Q Q .... Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

BSA = Bay Sediment Aquitard
FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
SWBZL = Second Water-bearing Zone with well screened in lower portion of the unit
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP TABLE.XLS
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TABLE 2-8

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 9

ANALYTICAL PARAMETER

General

WELL Pesticides Water

NAME UNIT1 VOCs SVOCs and PCBs Metals Quality2 TPPH TEPH TOC

M09-06 FWBZU Q .... Q Q .... Once

D09-01. FWBZL Q .... Q Q .... Once

Notes:

I "Unit" refers to the hydrostratigraphic unit in which the well is screened.

2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen. .-

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event

PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis

SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter

MP_TABLE.XLS
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TABLE 2-9

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 11 AND 21

ANALYTICAL PARAMETER

General

WELL Pesticides Water

NAME UNIT1 VOCs SVOCs and PCBs Metals Quality_ TPPH TEPH TOC
I

Mll-01 FWBZU Q .... Q Q .... Once

Mll-02 FWBZU Q .... Q Q .... Once

Mll-05 FWBZU Q .... Q Q .... Once

Mll-06 FWBZU Q .... Q Q .... Once

M07B-01 FWBZU Q .... Q Q .... Once

Notes:

1 "Unit" refers to the hydrostratigraphie unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polyehlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP_TABLE.XLS
7/9/97



i iI¸¸

TABLE 2-10

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 12

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT1 VOCs SVOCs and PCBs Metals Quality2 TPPH TEPH TOC

M12-01 FWBZL Q .... Q Q .... Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP_TABLE.XLS
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TABLE 2-11

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITES 13 AND 19

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT 1 VOCs SVOCs and PCBs Metals Quality _ TPPH TEPH TOC

M13-06 FWBZU Q Q -- Q Q Q Q Once

iM13-09 FWBZU Q .... Q Q Q Q Once

MWOR-5 FWBZU Q .... Q Q Q Q Once

MWD13-3 FWBZU Q .... Q Q Q Q Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened .inupper portion of the unit
Once = Well samples analyzed for this parameter only duringthe first sampling event
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterlybasis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP FABLE.XLS
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TABLE 2-12

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 14

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT1 VOCs SVOCs and PCBs Metals Quality _ TPPH TEPH TOC

M101-A FWBZU Q .... Q Q Q Q Once

Notes:

l "Unit" refers to the hydrostratigraphicunit in which the well is screened.
2 General Water Qualityparametersinclude: anions, sulfide, alkalinity,andnitrate as nitrogen/nitrite as nitrogen.

FWBZU =First Water-bearingZone with well screened in upper portion of the unit
Once = Well samplesanalyzedfor this parameteronly duringthe first sampling event
PCB = Polychlodnatedbiphenyls
Q = Well samples analyzedfor this parameteron a quarterlybasis
SVOC = Semi-volatileorganic compounds
TEPH = Totalextractablepetroleumhydrocarbons
TOC = Total organic carbon
TPPH = Totalpurgablepetroleumhydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP_TABLE.XLS
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TABLE 2-13

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 16

ANALYTICAL PARAMETER

General

WELL Pesticides Water

NAME UNIT 1 VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC
M16-04 FWBZU Q .... Q Q .... Once

Notes:

I "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls

Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter

MP_TABLE.XLS
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TABLE 2-14

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 22

ANALYTICAL PARAMETER

General

WELL Pesticides Water

NAME UNIT1 VOCs SVOCs and PCBs Metals Quality2 TPPH TEPH TOC

M07C-07 FWBZU Q .... Q Q Q Q Once

M07C-08 FWBZU Q .... Q Q .... Once

MW547-4 FWBZU Q .... Q Q Q Q Once

D07C-01 FWBZL Q .... Q Q Q Q Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearing Zone with well screened in lower portion of the unit

FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event

PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds

TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon

TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds

-- = Samples not analyzed for this parameter

MP_TABLE.XLS
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TABLE 2-15

MONITORING WELLS AND ANALYTICAL PARAMETERS: SITE 23

ANALYTICAL PARAMETER
General

WELL Pesticides Water

N_dVIE UNIT 1 VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC

MW530-2 FWBZU Q .... Q Q Q Q Once

D10B-02 FWBZL Q .... Q Q .... Once

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.

FWBZL = First Water-bearingZone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
Once = Well samples analyzed for this parameter only during the first sampling event
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOC = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP_TABLE.XI.S
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TABLE 2-16

MONITORING WELLS AND ANALYTICAL PARAMETERS:

BACKGROUND AND OFF-BASE WELLS

ANALYTICAL PARAMETER
General

WELL Pesticides Water

NAME UNIT1 VOCs SVOCs and PCBs Metals Quality 2 TPPH TEPH TOC

Backsround Wells

MBG-1 FWBZU Q Q Q Q Q Q Q Q

MBG-2 FWBZL Q Q Q Q Q Q Q Q

MBG-3 FWBZL Q Q Q Q Q Q Q Q

MBG-4 FWBZL Q Q Q Q Q Q Q Q

Off-base Wells _

CW-1 FWBZU ...... Q Q .... Q

CW-2 FWBZU ...... Q Q .... Q

CW-3 FWBZU ...... Q Q .... Q

CW-4 FWBZU ...... Q Q .... Q

CW -5 FWBZU ...... Q Q .... Q

CW-6 FWBZU ...... Q Q .... Q

CW-7 FWBZU ...... Q Q .... Q

CW-8 FWBZU ...... Q Q .... Q

CW-9 FWBZU ...... Q Q .... Q

Notes:

1 "Unit" refers to the hydrostratigraphic unit in which the well is screened.
2 General Water Quality parameters include: anions, sulfide, alkalinity, and nitrate as nitrogen/nitrite as nitrogen.
3 Specific off-base wells have not yet been seleeted for sampling

FWBZL = First Water-beating Zone with well screened in lower portion of the unit
FWBZU = First Water-bearing Zone with well screened in upper portion of the unit
PCB = Polychlorinated biphenyls
Q = Well samples analyzed for this parameter on a quarterly basis
SVOC = Semi-volatile organic compounds
TEPH = Total extractable petroleum hydrocarbons
TOG = Total organic carbon
TPPH = Total purgable petroleum hydrocarbons
VOC = Volatile organic compounds
-- = Samples not analyzed for this parameter

MP_ TABLE.XLS
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3.0 GROUNDWATER ELEVATION MEASUREMENT

Prior to each quarterly sampling event, groundwater elevation measurements will be made at 214 wells

including 205 on-base wells and nine off-base wells. The locations of the on-base wells are shown on

Figure 3-1; locations for the off-base wells will be provided once these wells have been identified. The

groundwater elevation data will be used to prepare potentiometric maps for the various water-bearing

zones at NAS Alameda and to evaluate groundwater movement at NAS Alameda. Groundwater

elevation data, in conjunction with data obtained during previous investigations, including tidal influence

studies, will be used to further assess the following specific hydrogeologic conditions at the base:

• Evaluating the hydrogeologic conditions influencing groundwater flow and contaminant

migration in the area near Site 4 where the BSA thins out and is no longer present.

• Evaluating the impact on groundwater flow and contaminant migration resulting from
utilities/storm drain corridors in the subsurface near Sites 5, 10, and 12.

• Evaluating the impact on groundwater flow and contaminant migration resulting from
tidal influence at sites near San Francisco Bay, the Oakland Inner Harbor, and the

Seaplane Lagoon.

• Evaluating how petroleum hydrocarbons migrated into the SWBZ at Site 7.

ALAM MP3.DOC 3-1
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NAS ALAMEDA

ALAMEDA, CALIFORNIA
MONITORINGWELL LOCATIONS

FOR QUARTERLY GROUNDWATER
ELEVATION MEASUREMENT



4.0 TECHNICAL APPROACH

Groundwater elevation measurement, groundwater sampling, sample custody control, and sample

analysis will be conducted in accordance with the Standard Operating Procedures presented in

Appendix A of the FSP (Volume IIa of this Groundwater Monitoring Plan). Quality assurance and

quality control procedures that will be followed to assure accurate, representative data are specified in

the QAPP (Volume lib of this Groundwater Monitoring Plan).

ALAM MP3.DOC 4-1
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1.0 INTRODUCTION

'\-. ,,y

This Field Sampling Plan (FSP) is Volume IIa of the Groundwater Monitoring Plan and was prepared

under the Comprehensive Long-Term Environmental Action Navy Contract No. N62474-94-D-7609

(CLEAN II), issued by the Department of the Navy, Engineering Field Activity West (EFA West).

This FSP describes quarterly groundwater sampling activities for 91 existing groundwater monitoring

wells located at Naval Air Station (NAS) Alameda and potentially 9 off-base water wells located in the

City of Alameda within one mile of NAS Alameda. Field activities, sample collection methods and

procedures to be followed are discussed in this plan.

PRC Environmental Management, Inc. (PRC) authorized Uribe and Associates (U&A) to generate this

Groundwater Monitoring Plan and conduct water-level measurements, a tidal study, quarterly

groundwater sampling, and other tasks at NAS Alameda under Contract Task Order (CTO) No. 108.

This plan consists of: Volume I, the Monitoring Plan (MP)and Volume II, the Sampling and Analysis

Plan (SAP). The SAP, in turn, consists of: Volume IIa, this FSP; Volume IIb, a Quality Assurance

Project Plan (QAPP) Addendum; and Volume IIc, a Health and Safety Plan (HSP) Addendum.

....... 1.1 SITE BACKGROUND

NAS Alameda is located on the east side of San Francisco Bay in Alameda, California (Figure 1-1).

NAS Alameda occupies the western end of the island of Alameda and was officially closed in May

1997. Most of the eastern half of the station is developed with office and industrial facilities. Runways

and support facilities occupy the western part of the station (Canonie Environmental Services

Corporation [Canonie] 1989). Naval operations at NAS Alameda have ceased, with the exception of

employees working on the base closure, base environmental cleanup, conversion of the base to civilian

use, or managing biological resources.

Twenty-three potentially contaminated hazardous waste sites have been identified at NAS Alameda

.... during the remedial investigation (RI); Figure 1-2 shows these sites (with the exception of Site 18, the

facility-wide storm water system). General site hazards are both physical and chemical in nature.

Physical hazards are similar at most of the sites. Due to the large acreage of NAS Alameda and the

unique operations associated with each site, potential chemical hazards are site specific. Chemical

contaminants identified at the sites include volatile organic compounds (VOC), semivolatile organic

Ala_.fsp2.doc 1-1
10/09/97



compounds (SVOC), polychlorinated biphenyls (PCB), pesticides, petroleum hydrocarbons, metals, and

alpha and/or beta radiation (PRC 1993). A more detailed description of the site hazards and

recommended controls can be found in Volume IIc of the Groundwater Monitoring Plan, the HSP

Addendum, and its reference document, the NAS Alameda Basewide Health and Safety Plan

(PRC 1997).

ALA FSP2.DOC 1-2
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2.0 OBJECTIVES

The objectives of the activities described in this FSP are to obtain analytical data from groundwater

samples to characterize the distribution and concentration of chemicals present in the groundwater

underlying NAS Alameda and in the nearby vicinity. The data will be used to:

• Monitor seasonal trends in water levels and chemical concentrations in groundwater

• Provide additional data on background water quality

• Monitor groundwater movement and assess the potential for contaminant migration

through the groundwater

• Provide data to support future risk assessment and feasibility study activities, as required

These data will supplement the existing soil and groundwater analytical data collected during the RI

currently being conducted at NAS Alameda. This FSP will provide a description of planned field

activities, groundwater sampling procedures, sampling locations, analytical parameters, sample

designation and control, and investigation-derived waste (IDW) handling. A more detailed discussion of

the rationale used for selecting the monitoring wells to be sampled in this sampling program can be found

in the Section 2.0 of the MP.

ALA FSP2.DOC 2-1
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3.0 FIELD INVESTIGATION

To characterize the extent of contamination at NAS Alameda, groundwater samples will be collected and

submitted for laboratory analyses. Field activities, sampling procedures, analytical quality assurance and

quality control, analyses to be performed, sample preservation, sample identification, sample control, and

IDW handling are described in the following subsections.

3.1 FIELD ACTMTIES

Four quarterly rounds of groundwater sampling are proposed over the course of one year. Prior to each

round of groundwater sampling, water level measurements will be taken from approximately 214 wells

(including 205 on-base and potentially 9 off-base wells) to provide depth to groundwater information from

the various hydrostratigraphic units underlying NAS Alameda.-

Groundwater samples will be collected from 100 sampling locations during each sampling round, including

samples from 91 on-base groundwater monitoring wells (Figure 1-2) and potentially 9 off-base water

wells. Quality assurance/quality control (QA/QC) samples will also be collected during each of the four

rounds of sampling.

During field work, PRC and U&A will maintain daily contact with the field crew, the project chemist, and

the analytical laboratory to assure that sample handling and record keeping are correctly executed.

3.2 PROCEDURES AND APPROACH

This groundwater sampling program is designed to collect samples that will provide supplemental

groundwater chemistry data for the remedial investigation/feasibility study (RI/FS) at NAS Alameda. The

groundwater sampling procedure will consist of (1) taking water level measurements, (2) purging the

wells, (3) collecting and shipping samples, and (4) handling IDW generated during sampling activities.

-The field procedures to be employed during this investigation will be in accordance with the PRC Standard

Operating Procedures (SOPs). Specific SOPs that apply to this investigation include:

• SOP No. 002 General Equipment Decontamination

• SOP No. 003 Organic Vapor Air Monitoring

4
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• SOP No. 010 Groundwater Sampling

• • SOP No. 011 Field Measurement of Water Temperature

• SOP No. 012 Field Measurement of pH

• SOP No. 013 Field Measurement of Specific Conductance

• SOP No. 018 Sample Custody

• SOP No. 019 Packaging and Shipping Samples

• SOP No. 024 Recording Notes in the Field Logbook

• SOP No. 065 Colorimetric Indicator Detector

Note that disposable bailers will be used to purge and sample the on-base monitoring wells, rather than

stainless steel or Teflon bailers as described in SOP No. 010. Copies of the SOPs that apply to this

investigation are included in Appendix A of this FSP.

3.2.1 Groundwater Level Measurements

Prior to each groundwater sampling round, water level measurements will be taken in approximately 205

on-base wells. If warranted, water level measurements will also be taken in the nine off-base water wells

to be sampled; water-level measurements may not be possible because of installed equipment (pumps).

Where performed, depth to groundwater measurement procedures will be in accordance with Section 2.3.1

of the PRC SOP for groundwater sampling (SOP No. 010) included in Appendix A of this FSP.

3.2.2 Well Purging

Prior to collecting samples, wells will be purged by removing up to five well volumes of water to ensure

•. that the groundwater samples collected are representative of aquifer conditions• Purging procedures for

on-base monitoring wells may be different than the procedures for the off-base water wells.

On-base monitoring wells will be purged until the physical parameters (temperature, pH, conductivity)

measured during the purging process stabilize. Unless the well goes dry during purging, a minimum of

three and a maximum of five well-casing volumes will be removed during purging. If the physical
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parameters do not stabilize, the well will be considered adequately purged after five well-casing volumes

are removed. Physical parameters will be measured in the field during purging in accordance with

PRC SOP Nos. 011,012, and 013 (Appendix A).

Off-base water wells may be used for domestic landscape irrigation and may have a pump installed, such

that the well is permanently sealed. Total depth of the well and depth to groundwater may not be

measurable in these wells and, therefore, the well volume will be estimated based on total depth and

casing diameter information from well logs, if available. As with on-base monitoring wells, three to five

well volumes will be purged from off-base water wells if the well volume can be calculated or estimated.

To purge wells in which the well volume cannot be estimated from available data, the existing pump will

be turned on prior to sampling and the water will be pumped for approximately five minutes. This five

minute period should be sufficient to remove stagnant water that might be present in the well and replace

it with water that is representative of aquifer conditions. Physical parameters will be measured and

recorded during purging, as with on-base monitoring wells.

3.2.3 Sample Collection

Upon completion of well purging, groundwater samples will be collected from on-base monitoring wells

using a disposable bailer and poured into laboratory-prepared sample bottles as described in SOP No.

010 (Appendix A of this FSP). Samples from off-base water wells will be collected directly from the

pump outlet, rather than with a bailer, and poured into sample bottles.

If an on-base well is purged dry before three well-casing volumes are removed, or before well purging is

complete, groundwater to be analyzed for VOCs or total petroleum hydrocarbons (TPH) as purgeables

will be collected as soon as sufficient water is present in the well. The groundwater for other analytical

parameters will be collected after the well has recovered to 80% of the initial water level, but no later

than 24 hours after purging. Similarly, ifa monitoring well becomes dry during sample collection, and

insufficient groundwater is available to completely fill the sample bottles, the samples to be analyzed for

VOCs and TPH as purgeables will be collected first and any remaining samples will be collected once

the well has recovered, but within 24 hours.

Groundwater destined for metals analyses will be filtered in the field. The required volume of water will

be collected in a laboratory-cleaned, unpreserved, l-liter plastic bottle. The water from this unpreserved
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sample bottle will be filtered into a laboratory-cleaned, nitric-acid-preserved, l-liter plastic bottle. The

filtering and transfer process will be done with a peristaltic pump and 15-millimeter Tygon® tubing

using a 0.45-micron filter.

After sample collection, sample bottles will be packed in refrigerated coolers (cooled to 4°C or less using

ice) and shipped to the laboratory under chain of custody (COC) control as discussed in Section 3.7.

3.3 QUALITY ASSURANCE AND QUALITY CONTROL SAMPLES

Field QA/QC samples will be collected to assure that accurate and representative environmental samples

are obtained and to assure that the analytical data are valid. The following field QA/QC samples are

proposed for each quarterly sampling event:

• field duplicate samples from approximately 10% of the monitoring wells

• trip blanks (one per sampling day)

Field duplicates are samples collected in duplicate from selected wells to evaluate the precision of the

analytical laboratory. Trip blanks are samples of analyte-free water originating from the laboratory and

packed and shipped back to the laboratory unopened with the investigative samples. Trip blanks are

analyzed for VOCs to evaluate the level of VOC contamination, if any, introduced during sample

shipment. QA/QC samples are discussed further in Section 5.4 of the QAPP. Groundwater sampling

equipment will be disposable, thus no groundwater sampling equipment rinsate blanks are proposed.

' 3.4 ANALYSES

A list of proposed samples and the analyses to be requested for each well during the first sampling round

of this program is shown in Table 3-1. Analyses will be performed by a subcontracted laboratory,

certified under the U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP).

Laboratory procedures will be conducted in accordance with CLP protocol. Data deliverables will fulfill

EPA Level IV requirements for use in calculating risk.
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3.5 SAMPLE CONTAINERS AND PRESERVATION REQUIREMENTS

Pre-cleaned sample containers provided by the subcontracted laboratory will be used for sample

collection and shipment. The samples will be preserved according to requirements for each analysis.

The container requirements, preservatives, and holding times are summarized in Table 4-2 of the QAPP.

3.6 SAMPLE DESIGNATION

Groundwater and quality control samples will be assigned unique alphanumeric field and laboratory

identification numbers, as described in Section 4. ! and shown on Table 4-I of the QAPP.

3.7 SAMPLE CONTROL

Sample control will be documented to maintain sample quality during collection, transportation, and

storage. Written records will include COC records, the field logbook, and a daily field progress summary

sheet. Section 4.0 of the QAPP details these documentation procedures. Examples of a field notebook

and a sample COC form are found in the appropriate SOPs (Appendix A). A field progress summary

lists the sampling activities that occur during each day in the field.

3.7.1 Chain of Custody

A COC record will be used to record the unique sample identifier, the sample matrix, the date and time of

collection, and the analyses requested for each sample collected. The COC record, filled out by the

sampling personnel, will trace the possession of samples from the time of field collection through

laboratory analysis. SOP No. 018 (Sample Custody) summarizes the procedure for COC records and is

included in Appendix A of this FSP.

3.7.2 Field Logbooks

Sampling activities will be recorded daily in a bound field logbook with numbered pages. Entries will

include general sampling information, field work dates and times, personnel present, equipment used,

samples collected (including sample identification numbers), field conditions, names and purpose of any

visitors, and any other pertinent information. Entries will be written in ink, with any incorrect
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information crossed out with a single line and initialed, in accordance with SOP No. 024 (Recording

Notes in the Field Logbook) found in Appendix A of this FSP.

3.7.3 Daily Field Progress Summary

A field progress summary sheet will be submitted to the PRC Project Manager each day during sampling

activities. A blank sheet, or a form created for this purpose may be used to document the topics detailed

in Section 4.3.3 of the QAPP.

3.8 INVESTIGATION-DERIVED WASTE HANDLING

Handling of IDW will be in accordance with the following procedures: wastewater generated during

decontamination and purging of on-base monitoring wells will be temporarily contained in clearly

labeled drums; disposable personal protective equipment (Tyvek, gloves) and other materials (paper

towels, plastic sheeting) will be placed in large garbage bags for disposal as municipal waste.

Groundwater removed during purging of off-base (non-contaminated) wells will not be considered IDW

and will be used for irrigation purposes or discharged to storm drains.

Groundwater removed during purging of on-base wells and decontamination water will be transported in

the eolleetion drums on a daily basis to the NAS Alameda IDW staging area and transferred to large

volume tanks. Sampling personnel will track and document the volume ofwastewater generated and the

method of storage. The wastewater will be segregated into separate tanks for contaminated and

non-contaminated groundwater based on previous laboratory results from the monitoring wells of origin.

If the previously detected constituents were below established action levels, the accumulated IDW will

be disposed of by discharging it to the NAS Alameda sanitary sewer system. Contaminated wastewater

will be treated and then discharged.
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TABLE 3-1

PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 1 of 5)

Site 01

MOOI-E Water X X - X - - X X X - X X
M002-E Water X X - X - - X X X - X X
M003-E •Water X - - X - - X X X - X X
M027-E Water X - - X - - X X X - X X
M028-A Water X X - X X X X X X X X X
M028-C Water X - - X X X X X X X X X
M028-E Water X X - X X X X X X X X X
M028-E Water X X - X X X X X X X X X
M028-E* Water X X - X X X X X X X X X
M029-E Water X X -- X - - X X X - X X
M030-E Water X - - X - - X X X - X X
M031-E Water X - - X - - X X X - X X
M033-A Water X - - X - - X X X - X X
M034-A Water X X - X X X X X X X X X
M035-A Water X - - X - - X X X - X X

Site 02
M010-A Water X - - X - - X X X - X X
M013-A Water X - - X - - X X X - X X
M017-A Water X - - X - - X X X - X X
M019-E Water X X - X - - X X X - X X
M019-E* Water X X - X - - X X X - X X
M02I-E Water X - X - - X X X - X X
M023-E Water X X - X - - X X X - X X
M024-A Water X X - X - - X X X - X X
M024-E Water X X - X - - X X X - X X
M036-A Water X X X X - - X X X - X X
M036-B Water X - - X - - X X X -- X X
M036-E Water X X X - - X X X - X X
M037-A Water X X X X - - X X X - X X
M037-B Water X - - X - - X X X - X X
M037-E Water X - - X - - X X X - X X
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TABLE 3-1

PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 2 of 5)

 e"umbe"lI I IPe  l I I I I I IQC Sample Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinit3

Site 02 (Continued)
M038-A Water X X X X - - X X X - X X
M038-B Water X - - X - - X X X - X X
M038-B* Water X - - X - - X X X - X X
M038-E Water X X - X - - X X X - X X
M039-A Water X X X X - - X X X - X X
M039-B Water X - - X - - X X X - X X
M039-E Water X X - X - - X X X - X X

Site 03

M03-04 Water X - - X X X X X X X X X
M03-05 Water X - - X - - X X X X X X
M03-07 Water X - - X X X X X X X X X

Site 04

M04-05 Water X - - X - - X X X X X X
M04-06 Water X - - X - - X X X X X X
M04-07 Water X - - X - - X X X X X X
D04-03 Water X - - X - - X X X X X X
MW360-1 Water X - - X - - X X X X X X
MW360-2 Water X - - X - - X X X X X X
MW360-3 Water X - - X - - X X X X X X
dW360-4 Water X - - X - - X X X X X X
MW360-4" Water X - - X - - X X X X X X

i

Site 05
M05-11 Water X - - X - - X X X X X X
M05-12 Water X - - X - - X X X X X X
M05-O1 Water X - - X - - X X X X X X
M05-02 Water X - - X - - X X X X X X
M05-03 Water X - - X - - X X X X X X
M05-04 Water X - - X - - X X X X X X
M05-05 Water X - - X - - X X X X X X
M05-06 Water X - - X - - X X X X X X

AL-FTBL.XLS

7/9/97



TABLE 3-1

PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 3 of 5)

IQW_UsaNUpmlber/lMatrixlVOC SVOCI ;CSB_ IMetalsJ TPPHI TEPH Nitr-NlAnions I TDS I'TOC ISulfidelAIkalinity
Site 05 (Continued)

V105-07 Water X - - X - - X X X X X X
V105-08 Water X - - X - - X X X X X X

V105-09 Water X - - X - - X X X X X X
M05-10 Water X - - X - - X X X X X X

D05-02 Water X - - X - - X X X X X X
D05-02' Water X - - X - - X X X X X X

M05HW-01 Water X - - X - - X X X X X X
M05BS-01 Water X - - X - - X X X X X X

Site 06
i

M06-06 I water I X I - - J X - I - X I X I X X I X X

Site 07

M07A-09 Water X - - X - - X X X X X X
D07A-02 Water X - - X - - X X X X X X

M07A-03 Water X - - X X X X X X X X X
WI Water X - - X X X X X X X X X

Wl* Water X - - X X X X X X X X X
M07A-04 Water X - - X X X X X X X X X

Site 09

M09-06 Water X - " X - - X X X X X X
M09-06" Water X .... X - - X X X X X X

D09-01 Water X - - X - - X X X X X X

Site 10

MIO-OI Water x 1.- I - I x I - - I x x I x x x I x
Site 11

M11-01 Water X - - X - - X X X X X X

MI 1-02 Water X - - X -- - X X X X X X
M11-02" Water X - -- X - - X X X X X X

M11-05 Water X - - X --, - X X X X X X
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TABLE 3-1

PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 4 of 5)

_W_llsaN:pml_er/] Matrix I VOC SVOC ] PCB_ ] Metals TPPH [TEPH ] Nitr-N [Anions ] TDS TOC ]Sulfide [Alkalinit 3

Site 11 (Continued)

M11-06 l Water ] x ] - ] - ] x [ -] - ] x ] x ] x I x ] x [ x

_ite 12

_12-01 I waterI x I - I - I x I - I - I x I x I x I x I x I x
Site 13

VI13 -06 Water X X - X X X X X X X X X
VI13-09 Water X - - X X X X X X X X X

MWOR-5 Water X - - X X X X X X X X X
MWOR-5* Water X - - X X X X X X X X X

;ite 14

MI01-A I Water] X [ - I - I X ] X I X I X I X I X I X I X [ X
Site 16

i i

I I -I-Ixl-I-I I I IM16-04 Water X X X X X X X
M16-04 * Water X X X X X X X X

?,ire 19

MWD13-3 [ Water ] X ] - ] - I X I X I X ] X [ X I X I X [ X I X

_ite 21

VI07B-01 l Water] X I - I - [ x I - I - I x I x I X I x I X [ x
_ite 22

V107C-07 Water X - - X X X X X X X X X

M07C-08 Water X - - X X X X X X X X X
DO7C-01 Water X - - X X X X X X X X X

VIW547-4 Water X - - X X X X X X X X X

_ite 23

OlO .OIWaterlx -I-I x -I- Xlxlxlxlx XV1530-2 Water X X X X X X X X X X

Background Well

MBG-3 l Water [ X ] X ] X ] X I X [ X ] X [ X [ X [ X I X [ X
AL-FTBL.XLS
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TABLE 3-1

PROPOSED GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 5 of 5)

[_W_llsaNmUpmlber/ Matrix I VOC I svo_l P= [Metalsl TPPnl TrPHlNitr-NlA.ions I TDS Toe [Sulfide[Alkalinit 3

OffSite Wells

CW-1 Water - -- - X - - X X X X X X
CW-2 Water - - - X - - X X X X X X
0W-3 Water - - - X - - X X X X X X
0W-4 Water - - - X - - X X X X X X
CW-5 Water - - - X - - X X X X X X
CW-5* Water - - - X - - X X X X X X
CW-6 Water - - - X - - X X X X X X
CW-7 Water - - - X - - X X X X X X
CW-8 Water - - - X - - X X X X X X
CW-9 Water - - - X - - X X X X X X

QC Samples - Blanks

TripBlank Water X ............
Trip Blank Water X ...........
Trip Blank Water X ...........
Trip Blank Water X ...........
TripBlank Water X ............
Trip Blank Water X ..............
TripBlank Water X ............
TripBlank Water X .....- ............
Trip Blank Water X ............
TripBlank Water X ..............

Notes:

Nitr-N Nitrate/Nitrite as N TEPH Totalextractable petroleum hydrocarbons
PCB Polychlorinated biphenyls TOC Total organic carbon
Pest Pesticides TPPH Totalpurgablepetroleumhydrocarbons
QC Qualitycontrol VOC Volatileorganiccompounds
SVOC Semivolatile organic compounds X Analysis performed
TDS Total dissolved solids -- Samplenot analyzed for this parameter

* Duplicate groundwater samples - Note that the specific wells where duplicate samples are
collected will be selected in the field by the sampling team. The wells included in this table
are examples only.
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PRC Environmental Management, Inc. SOP No. 002
Standard Operating Procedure Page 1 of 5

Revision No. 2

Date of Original Issue: 03/31/91 Revision Date: 03/24/92

Title: General Equipment Decontamination

1.0 BACKGROUND

All non-disposable sampling equipment must be cleaned before and after each use at each

sampling location to obtain representative samples and to reduce the possibility of cross-contamination.

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedure for

decontaminating general equipment in the field.

1.2 SCOPE

......• This SOP applies to decontaminating general non-disposable equipment. To prevent

contamination of samples, all sampling equipment must be thoroughly cleaned prior to each use.

1.3 DEFINITIONS

Aiconox -- a nonphosphate soap.

1.4 REFERENCES

U.S. Environmental Protection Agency, 1986, RCRA Ground-Water Monitoring Technical

Enforcement Guidance Document, pages 106-107.

1.5 REQUIREMENTS AND RESOURCES

The equipment required to conduct the decontamination procedure is as follows:
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) Scrub brushes

! Large wash tubs or buckets
! Alconox

) Tap water
) Distilled water

! Plastic sheeting
! Aluminum foil

! Methanol or hexane

2.0 PROCEDURE

This procedure applies to decontaminating all drilling and non-disposable equipment.

2.1 DECONTAMINATING PERSONNEL EQUIPMENT

Personnel working in the field are required to follow specific procedures for decontamination

prior to leaving the work area so that contamination is not spread off-site or to clean areas. All used

disposable protective clothing, such as Tyvek coveralls, gloves, and booties, will be containerized for

later disposal. Decontamination water will be containerized in 55-gallon drums.

Personnel decontamination procedures will be as follows:

1) Wash neoprene boots (or neoprene boots with disposable booties) with Liquinox
or Alconox solution and rinse with clean water. Remove booties and retain

boots for subsequent reuse.

2) Wash outer gloves in Liquinox or Alconox solution and rinse in clean water.
Remove outer gloves and place into plastic bag for disposal.

3) Remove Tyvek or coveralls. Containerize Tyvek for disposal and place coveralls
in plastic bag for reuse.
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4) Remove air purifying respirator (APR), if used, and place the spent filters into a
plastic bag for disposal. Filters should be changed daily or sooner depending on

. use and application. Place respirator into a separate plastic bag after cleaning
and disinfecting.

5) Remove disposable gloves and place them in plastic bag for disposal.

6) Thoroughly wash hands and face in clean water and soap.

2.2 DECONTAMINATINGDRILLINGANDMONITORINGWELLINSTALLATION

EQUIPMENT

All drilling equipment should be decontaminated at a designated location on-site before drilling

operations begin, between borings, and at completion of the project.

Monitoring well casing, screens, and fittings are assumed to be delivered to the site in a clean

condition. However, they should be steam cleaned on-site prior to placement downhole. The drilling

subcontractor will furnish the steam cleaner and water.

After cleaning the drilling equipment, field personnel should place the drilling equipment, well

casing and screens, and any other equipment that will go into the hole on clean polyethylene sheeting.

The drilling auger, bits, drill pipe, temporary casing, surface casing, and other equipment should

be decontaminated by the drilling subcontractor by hosing down with a steam cleaner until thoroughly

clean. Drill bits and tools that still exhibit particles of soil after the first washing should be scrubbed

with a wire brush and then rinsed again with a high-pressure steam rinse.

All wastewater from decontamination procedures should be containerized.
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2.3 DECONTAMINATING BOREHOLE SOIL SAMPLING EQUIPMENT

The soil sampling equipment should be decontaminated after each sample as follows:

1) Prior to sampling, scrub the split-barrel sampler and sampling tools in a bucket
using a stiff, long bristle brush and Liquinox or Alconox solution.

2) Steam clean the sampling equipment over the rinseate tub and allow to air dry.

3) Place cleaned equipment in a clean area on plastic sheeting and wrap with
aluminum foil.

4) Containerize all water and rinseate.

5) Decontaminate all pipe placed down the hole as described for drilling

equipment.

2.4 DECONTAMINATING WATER LEVEL MEASUREMENT EQUIPMENT

Field personnel should decontaminate the well sounder and interface probe before inserting and

after removing them from each well. The following decontamination procedures should be used:

1) Wipe the sounding cable with a disposable soap-impregnated cloth or paper
towel.

2) Rinse with deionized organic-free water.

2.5 GENERAL SAMPLING EQUIPMENT DECONTAMINATION

All non-disposable sampling equipment must be decontaminated using the following procedure:

1) Select an area removed from sampling locations that is both downwind and
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downgradient. Decontamination must not cause cross-contamination between sampling
points.

2) Maintain the same level of protection as was used for sampling.

3) To decontaminate a piece of equipment, use an aleonox wash; a tap water wash; a
solvent (methanol or hexane) rinse, if applicable or dilute (0.1 N) nitric acid rinse, if

applicable; a distilled water rinse; and air drying. Use a solvent (methanol or hexane)
rinse for grossly contaminated equipment (for example, equipment that is not readily
cleaned by the alconox wash). The dilute nitric acid rinse may be used if metals are the
analyte of concern.

4) Place cleaned equipment in a clean area on plastic sheeting and wrap with aluminum foil.

5) Containerize all water and rinsate.
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1.0 BACKGROUND

Exposure to airborne organic contaminants can present a significant threat to worker health

and safety. Thus, identification and quantification of these contaminants through air monitoring is

essential for reconnaissance activities. Reliable measurement of airborne contaminants is useful for

selecting personal protective equipment, delineating areas where protection is needed, assessing the

potential health effects of exposure and determining the need for specific medical monitoring.

1.1 PURPOSE

This SOP discusses the factors that are considered when conducting air monitoring.

1.2 SCOPE

Strategies for assessing airborne contamination and the instruments (Organic Vapor Analyzer

(OVA ®) and the HNu ®Photoionization Detector) will be discussed.

1.3 DEFINITIONS

Flame Ionization -- A process involving ionization of sample gas with a flame leading to a

quantifiable count of carbon atoms.

HNu ® Photoionization 101, Trace Gas Analyzer -- A portable instrument used to detect,

measure, and provide a direct reading of the concentration of a variety of trace organic gases in many

industrial or plant-type atmospheres. The principle methods of detection is photoionization.

Ionization Potential -- The amount of energy needed to strip an electron from the orbit of its

resident molecules, expressed in electron volts (eV).
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Organic Vapor -- Airborne compounds composed of carbon, hydrogen, and other elements

with chain or ring structures.

Organic Vapor Analyzer (OVA ®) -- A portable instrument used to detect, measure, and

provide a direct reading of the concentration of a variety of trace organic gases in many industrial or

plant-type atmospheres. The principle method of detection is flame ionization.

Photoionization -- A process involving the absorption of ultra-violet light by a gaseous

molecule leading to ionization.

1.4 REFERENCES

NIOSH/OSHA/USCG/EPA, 1985, Occupational Safety and Health Guidance Manual for Hazardous

Waste Site Activities, U.S. Government Printing Office, Washington, DC.

1.5 REQUIREMENTS AND RESOURCES

The equipment required to conduct direct reading air monitoring of airborne organic

compounds will be limited to the HNu @photoionization detector and the Foxboro organic vapor

analyzer (OVA). Other equipment is available to conduct similar monitoring. Calibration gas will

also be required.

2.0 PROCEDURES

2.1 DIRECT-READING INSTRUMENT CONSTRAINTS
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All direct-reading instruments have inherent constraints in their ability to detect gaseous

organic compounds. They usually detect and/or measure only specific classes of chemicals.

Generally, they are not designed to measure and/or detect airborne concentrations below 1 ppm.

Finally, many direct reading instruments that have been designed to detect one particular substance

also detect other substances (interference) and consequently may give false readings.

2.2 ACCURATE RECORDING AND INTERPRETATION

It is imperative that direct-reading airborne organic compound instrumentation be operated,

and their data interpreted by qualified individuals who are knowledgeable in the instruments operating

principles and limitations. At hazardous waste sites, where unknown and multiple contaminants are

frequently encountered, instrument readings should be interpreted conservatively.

The following are guidelines to facilitate accurate recording and interpretation.

Calibrate instructions according to the manufacturer's

instructions, before and after every use.

The instrument's readings have limited value where

contaminants are unknown. When recording readings of unknown

contaminants, report them as "X" instrument units or "positive response"

rather than specific concentrations (i.e., ppm).

Conduct additional monitoring at any location where a positive

response occurs.

A reading of zero should be reported as "non-detectable" (ND)

rather than viewed as clean. Quantities of chemicals may be present, but not

detectable by the instrument.
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The air monitoring survey should be repeated by other

detection devices.

2.3 HNu ® PHOTOIONIZATION SYSTEM

2.3.1 Application

The HNu ® photoionization detector can detect total concentrations of many organic and some

inorganic gases and vapors. Some identification of compounds is possible if more than one probe is

used.

2.3.2 Detection Method

The HNu ® ionizes molecules using UV radiation. Ionization in this manner strips electrons

from the molecules that produce a current that is proportional to the number of ions.

2.3.3 Limitations

The HNu ® does not:

1. detect methane

2. detect a compound if the probe used has a lower energy level than the

compound's ionization potential

3. respond accurately when there is a mixture of gases or vapors
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4. respond accurately in high humidity or very cold weather

5. respond accurately when there is interference with other current sources

2.3.4 Ease of Operation

The effective use of the HNu ® requires that the operator understand the operating principles

and procedures, and be competent in calibration, reading, and interpreting the instrument.

2.3.5 General Care and Maintenance

The HNu ® will need to be recharged or have its battery replaced. The lamp window (in

probe) must be cleaned regularly. The instrument and its accessories must also be regularly cleaned

and maintained.

2.3.6 Typical Operating Times

The HNu will run continuously for 10 hours on a charged battery; 5 hours with a strip chart

recorder.

2.4 FOXBORO ORGANIC VAPOR ANALYZER (OVA) SYSTEM

2.4.1 Application

In the survey mode, the OVA detects the total concentration of many organic gases and

vapors. In gas chromatography (GC) mode, the OVA identifies and measures specific compounds.

In the survey mode, all organic compounds are ionized and detected at the same time. In GC

mode, volatile species are separated.
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2.4.2 Detection Method

Organic gases and vapors are ionized in a flame. A current is produced in proportion to the

number of carbon atoms present.

2.4.3 Limitations

The OVA does not detect inorganic gases and vapors, or some synthetics. Sensitivity depends

on the compounds.

The OVA should not be used at temperatures less than 40 ° F (4 ° C).

.......... It is difficult to absolutely identify compounds with the OVA.

High concentrations of contaminants or oxygen-deficient atmospheres require system

modifications.

In the survey mode, readings can be only reported relative to the calibration standard used,

i.e., methane equivalents.

2.4.4 Ease of Operation

Use of the OVA requires experience to interpret data correctly, especially in the GC mode.

Specific identification requires calibration with the specific analyte of interest.

2.4.5 General Ease and Maintenance

,.°.
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The OVA battery must be recharged or replaced, as needed.

The hydrogen fuel supply must be monitored during use to maintain an adequate supply.

OVA user should perform routine maintenance as described in its operation manual.

The OVA should be routinely checked for leaks.

2.4.6 Typical Operating Time

The OVA can typically run for 8 hours on a fully charged battery; 3 hours with a strip chart

recorder.

3.0 VARIABLES AFFECTING OUTDOOR AIR MONITORING

Complex, multisubstance environments such as those associated with hazardous waste sites

pose significant challenges to accurately and safely assess airborne contaminants. Several independent

and uncontrollable variables, most notably temperature and weather conditions, can affect airborne

concentrations. These factors must be considered when conducting air monitoring and interpreting

data. The following are environmental variables that must be considered.

3.1 TEMPERATURE

An increase in temperature increases the vapor pressure of most chemicals.

3.2 WINDSPEED
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An increase in windspeed can affect vapor concentration near a free-standing liquid surface.

Dust and particulate-bound contaminants are also affected.

3.3 RAINFALL

Water from rainfall can essentially cap or plug vapor emission routes from open or closed

containers, saturated soil, or lagoons, thereby reducing airborne emissions of certain substances.

3.4 MOISTURE

Dusts, including finely divided hazardous solids, are highly sensitive to moisture content.

This moisture content can vary significantly with respect to location and time and can also affect the

accuracy of many sampling results.

3.5 VAPOR EMISSIONS

The physical displacement of saturated vapors can produce short-term, relatively high vapor

concentrations. Continuing evaporation and/or diffusion may produce long-term vapor concentrations

and may involve large areas.
q

3.6 WORK ACTIVITIES

Work activities often require the mechanical disturbance of contaminant materials, which may

change the concentration and composition of airborne contaminants, as well as contribute to airborne

emissions from gasoline or diesel engine emissions.
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1.0 BACKGROUND

Groundwater sampling may be required for a variety of reasons, such as examining

potable or industrird water supplies, checking for and tracking contaminant plume movement in

the vicinity of a land disposal or spill site, RCRA compliance monitoring, or examining a site

where historical information is minimal or nonexistent, but where it is thought groundwater may

be contaminated.

Groundwater is usually sampled through an in-place well, either temporarily or

permanently installed. However, it can also be sampled anywhere groundwater is present, such as

a pit or a dug or drilled hole.

Occasionally, a well will not be in the preferred location to obtain the sample needed (for

example, to track a contaminant plume}. In such a case, a temporary or permanent well will have

......._ to be installed. An experienced and knowledgeable person, preferably a hydrogeologist, will need

tolocatethewelland superviseitsinstallationso thatthesamplesultimatelycollectedwillbe

representative of the groundwater.

I.I PURPOSE

• This standard operating procedure (SOP) establishes the requirements and procedure for

determining the quality of groundwater entering, leaving, or affected by site activities through

groundwater sampling. The samples are obtained by retrieving water from a well placed into the

underlying aquifer or aquifers at a site.

1.2 SCOPE

This SOP applies to all groundwater sampling activities conducted in the field.
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1.3 DEFINITIONS

Bailer -- A cylindrical sampling device with valves on either end used to extract water

: from a well; Bailers are usually constructed of an inert material such as stainless steel or

polytetra/luoroethylene (Teflon). The bailer is lowered and raised by means of a cable that may

be cleaned and reused, or by disposable rope.

Electrical Water Level Indicator -- An electrical device that has a light or sound alarm

connected to an open circuit used to de_ermine the depth to fluid. The circuit is closed when the

probe intersecu a conducting fluid. The wire used to raise and lower the probe is usually

graduated.

Immiscible Phase -- Liquid phases that cannot be uniformly mixed or blended with water.

Heavy immiscible phases sink; light immiscible phases float on water.

Interface Probe -- An electrical probe that determines the distance from the surface to

air/water, air/immiscible, or immiscible/water interfaces.

Purge Volume -- The volume of water that needs to be removed from the well to insure

that a sample representative of the groundwater is taken.

Riser Pipe -- The length of well casing above the ground surface.

TotalWellDepth -- The distancefrom theground surfacetothebottom of thewell.

. Water Level -- The level of water in a well. Measured as depth to water or as elevation of

water, relative to a reference mark or datum.
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1.4 REFERENCES

Korte, N. P. Kearl, Procedprfp for the Collection and Preservation of Groundwater and Surfa;¢
Water Samplesend for the Installation of"Monizorine Wells:. Second Edition, GJ/TMC-08,

U.S. Department of Energy, Technica/Measuremen_ Center, Grand Junction Project=
Office, 1985.

U.S. EPA, "Procedures Manual for Ground Water Monitoring at Solid Waste Disposal FaciLities,"
EPA-530/SW-611, August !977.

U.S. EPA, "Sampling at Hazardous Materials Incidents," EPA Hazardous Response Support -
Division, Cincinnati, 1984.

U.S.G.S., 1984, National Handbook of Recommended Methods for Water-Data Acquisition,
Reston, VA.

1.5 REQUIREMENTS AND RESOURCES

There are various options available to obtain groundwater samples. The procedures are

outlined in the following section. The equipment needed for these procedures includes:

• Organic vapor detector with aflame ionization detector (FID) or photoionization
detector (PID)

• Pipe wrench

• Electrical water level indicator or interface probe

• Steel tape with heavy weight

• .Purging device (type needed depends on well depth, casing diameter, type of
sample desired - see sampling devices below)

• Sampling device (type needed depends upon depth to water and type of sample
desired)

- Teflon bailer
- Stainlesssteel bailer
- Teflon bladder pump
- Stainlesssteel submersible (nonoil-bearing) pump
- Existing dedicated equipment
- Peristaltic pump
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• Sample containers

• Wastewater containers with adequate volume

• Logbook

• Stopwatch

t

Additional equipment is required to complete measurement of field parameters (i.e., pH,

specific conductance, and temperature) of the groundwater at the well (refer to SOP No. 061).

2.0 PROCEDURE

Prior to sampling, a site-specific sampling plan will be developed. The plan will take into

consideration the site characteristics and will include:

• The specific repeatable well measurement techniques and reference points for
determining the depth to water and the depth to bottom of the well

• The specific method of purging and selectionof purging equipment

• The specific analytical method for measurement of field parameters and the
selection of field analytical equipment

• The specific method of sample collection and selectionof sampling equipment

• The order of sample bottle filling

• The sample chemical analytical parameters

2.1 APPROACHING THE WELL

In general, all wells should be assumed to pose a health and s_al'ety risk until field

measurements determine otherwise. Approach wells from the upwind side. Kecord well

appearance and general condition of the protective casing, surface seal, and surrounding area in

...... the logbook.
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Once at the well, the lead person should systematica/ly use the organic valor detector to

survey the immediate area around the well (from the breathing zone to the top of the casing to the

ground). If elevated FID and PID meter readings are encountered, retreat to a safe area and

instruct the sampling team to put on the appropriate level of penoual protective equipment (PPE).

Upon opening the well casing, the lead person should systema_/cally survey inside the well

casing above the well casing in the breathing zone and the immediate area around the well. If

elevated HI) or PID meter readings in the breathing zone are encountered, (see health and safety

plan for action levels) retreat and put on appropriate PPE. It is important to remember that action

levels are based on readings in the breathing zone, not within the well casing. Representative

organic vapor detector readings will be recorded in the logbook.

2.2 ESTABLISHING A SAMPLE PREPARATION AREA

•. ...... The sample preparation area is generally located upwind or to either side of the well. If

elevated readings are encountered using an organic vapor detector, this area should be taped off

and the sample preparation area should be located upwind where ambient readings are found.

2.3 PRELIMINARY WELL MEASUREMENTS

Several preliminary well measurements should be made prior to initiating sampling of the

well. These include determining water level and total well depth measurements, determining the

presence of immiscible phases, and calculating purge volumes. All preliminary measurements will

be recorded in the logbook as they are determined.

2.3.1 Water Level and Total Well Depth Measurements

PRC typically uses an electric water-level indicator for water level measurements. This

device sounds an alarm or illuminates a light when the measuring probe touches the water surface,

thus closing an electrical circuiz. The electric cable supporting the I_robe is usually graduated in

feet and can be read at the well site directly, The remaining fraction is measured with a steel rape

graduated to 0.0l foot. The distance between the static water level and the marked or notched



? ' •

i

PRC F.nvironmental Management, Inc. SOP No. 010
Standard Operating Procedure - Page 6 of 14

Revision No.: 3
Date of Original Issue: 03/31/91 - - Revision Date: 01/31/93
Title: Groundwater Sampling

location at the top of the riser pipe is measured. The height of the riser pipe above ground

surface, as obtained from well location survey data, is then subtracted from the total reading m

give the depth to static water. To improve the accuracy o/"the readings, each measurement

should be for a series of three readings, and the values averaged. This helps to eliminate any

errors from kinks or bends in the wires, which may change the length when the device is pulled

up and let down.

The total well depth can be measured by using a steel tape with a heavy weight attached to

the end. The tape is lowered into the well until resistance is met, indicating that the weight has

reached the bottom of the well. The total well depth is then read directly from the steel tape to

the 0.01 £oo_ fraction. The distance between the bottom of the well and the marked or notched

location on the riser pipe is measured. The height of the riser pipe above the ground surface, as

obtained from well survey data, is then subtracted from the total reading to give the depth to the

bottom of the well. To improve the accuracy of the readings, the weighted steel rope should be

used to make a series of three readings, and the readings averaged.

2.3.2 Determining If Immiscible Phases Are Present

If immiscible phases (organic floaters or sinkers) are present, the following measurement

activities should be undertaken. Organic liquids are measured by lowering an interface probe

slowly to the surface of the liquid in the well. When the audible alarm sounds,record the depth.

If the alarm is continuous, a floating immiscible layer has been detected. To determine the

thickness of this layer, continue lowering the probe until the alarm changes to an oscillating

signal. The oscillating signal indicates that the probe has detected an aqueous layer. Record this

depth as the depth to water and determine the thickness and the volume of the immiscible layer.

Continue lowering the probe into the well to determine if immiscible dense phaseso

(sinkers)arepresent.Ifthealarmsignalchangesfrom oscillatingtoa continuoussound,a heavier
r

immisciblelayerhasbeen detected;recordthisdepth.

Continueloweringtheprobetothebottomof thewelland recordthetotaldepth.

+ Separatetotal depthmeasurementswitha steeltapeare notnecessarywhen usingan interface
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probe. Calculate and record the sinker-phase volume-and +tots] water volume inthe well. A chart

is provided in Table I to assist in these calculations. If immiscible phases are present,

immediately refer to Sections 2.5.1 or 2.5.2 of this SOP.

2.3.3 . Determination of Purging Volume

• If the presence of floaters or sinkers does not need to be determined, determine the depth

to water and the total depth of"the well as described in Section 2.3.1. Once these measurements

have been made and recorded, use Table I to calculate the total volume of water in the well.

Multiplythisvolume by thepurgingfactortodeterminepurgingvolume. The minimum purging

factoristhreeca._ingvolumes butmay be supersededby site-speci£icprogram requirements,

individualwellyieldcharacteristicsorstabili_tionof fieldparametersmeasuredduringpurging.

Field parameters (i.e., pH, specific conductance, and temperature) should be measured in

accordance with SOP No. 061 prior to purging and after each well volume. All field parameter

data are recorded in the field logbook.

In Table I, the volume of water in a l-foot section of a 2-inch-diameter well is 0.16

gallon. This chart can easily be used for any water depth by multiplying all the values in Table I

by the L value (depth, in feet, of water in the well).

2.4 PURGING THE WELL

Currently, PRC standards allow for six options for purging wells:

I) Teflon bailers

2) Stainless steel bailers

3) Teflon bladder pumps

4) Stainless steelsubmersible (nonoil-bearing) pumps
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TABLE 1

LIQUID VOLUME IN A I-FOOT SECTION OF WELL CASING

mJl

Well Casing Inside Diameter (D) Volume of Liquid in l-Foot well Section
(inches) (j_llons)

V = 0.040S (I3")
i

1 0.041

1.5 0.092

2 0.163

3 0.367

4 0.653

The volume of water in the well is based on the formula:

KxD 2
V= x L

4

where:
D = the inside diameter of the well in inches
L = the depth in feet of the water in the well
V = the volume of water in the well in cubic feet
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$) Existing dedicated ecluipment (use of these devices must be approved by on-
site client representatives)

6) Peristaltic pumps (these devices are for use in shallow welts only and must
be approved by the on-site client representative)

As previously stated, the established minimum purging volume is three casing volumes.

The exception to this standard is in the case of low-yield wells. When purging low-yield welts,

purge" the well once to dryness. Samples should be collected as soon as the well recovers. When

the time required for full recovery exceeds 3 hours, samples should be collected _ soon as

sufficient volume is available.

The well should be purged until the measured field parameters have been stabilized. If any field

parameterhasnotstabilized,additionalpurgingshouldbe performed. To be consideredstable,

fieldparametersshouldchangeby no more thanthe tolerancelevelslistedon Table2 between

each well volume purged.

TABLE 2

FIELD MEASUREMENT TOLERANCE Lg'VELS

Field Parameter Tolerance Level

pH 0.I pH units

Specific Conductance 10% RPD

Temvera:ure ,I'C

RPD Relative percent difference
"C Degrees Celsius

At no time should the purging rate be high enough to cause the groundwater to cascade

back intothewell,resultinginexcessiveaerationand potentialstrippingof volatileconstituents.
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The actual volume of purged water can be measured using several acceptable methods:

• When bailers arc used, the acnzaJ volume of each" bailer's contents can be measured
using a calibrated bucket.

• If a pump is used for purging, the pump rate can be determined by using a bucket,
stopwatch, and the duration of pumping until the necessary volume is purged.

2.5 SAMPLE COLLECTION

The technique used to withdraw a groundwater sample from a well should be selected

based on the parameters for which the sample will be analyzed. To ensfire that the groundwater

samples are representative, it is important to avoid physically altering or chemically contaminating

the sample during collection, withdrawal, or containerization. If the samples are to be analyzed

for volatile organic compounds, it is critical that air does not become entrained in the water

column.

Acceptable sampling devices for all parameters include double check valve stainless steel or

Teflon bailers, bladder pumps, low-/low positive displacement pumps, or for shallow welts

peristaltic pumps. Additional field measurements should be performed at the time of sampling.

Refer to SOP No. 061.

In some cases, it may become necessaryto use dedicated equipment already in the well to

collect samples. This is particularly true of high volume, deep wells (>150 feet) where bladder

pumps are ineffective, and bailing is impractical. If existing equipment must be used, determine

the make and model of the pump, and obtain information on component construction materials

from the manufacturer or facility representatives. If an existing pump is to be used for sampling,

make sure the flow volume can be reduced so that a reliable volatile organics analysis (VOA)

sample can be taken. Record which specific port, tap, or valve sample is collected from.
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Genera/sampling procedures include the following: ........

• Clean sampling equipment should not be placed directly on the ground. Use a
plastic drop cloth or feed line from clean reels. Never place concuninated lines
back on reels.

• Check the operation of the bailer check valve assemblies to confirm free operation.

• Ifthe bailer cable is to be decontaminated and reused, it must be made of Teflon-
coated stainless steel.

• Lower sampling equipment slowly into the well to avoid degassing the water and
damaging the equipment.

• Pump flow rates should be adjusted to eliminate intermittent or pulsed flow. The
settings should be determined during the purging operations.

• A separate sample volume should be collected to measure field parameters.
Samples should be collected and conuLinerized in the order of the parameters'
volatilization sensitivity. Table 3 lists the preferred collection order for some
common groundwater parameters.

TABLE 3

ORDER OF PREFERRED SAMPLE COLLECTION

I. Volatile organics (VOA)
2. Purgeable organic halogens (POX)
3. Total organic halogens (TOX)
4. Cyanide
5. Extractable organics
6. Purgeable organic carbon (POC)
7. Total memts
g. Dissolved metals

9. Total organic carbon (TOC)
10 Phenols
11. Sulfate and chloride
12. Nitrate and ammonia
13. Radionuclides
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Intermediate containers should never be used to prepare VOA samples and should be

avoided for all parameters in general. All VOA containers should be filled at a single sampling

point or from a single bailer volume.

2.5.1 Collection of Ltght Immiscible Floaters

• The approach used when collecting floaters is dependent on the depth to the floating layer

and the thickness of that layer. If the thickness of the floater is 2 feet or greater, a bottom-filling

valve bailer should be Used. Slowly lower the bailer until contact is made with the floater surface,

and lower the bailer to a depth less than that of the floater/water interface depth as determined by

preliminary measurements with the interface probe.

When the thickness of the floating layer is less than 2 feet and the depth to the surface of

the floating layer is less than 15 feet, a peristaltic pump can be used to extract a sample.

..... When the thickness of the floating layer, however, is less than 2 feet and the depth to the

surface of the floating layer is beyond the effective "lift" of a peristaltic pump (greater than 25

feet), a bailer can be modified to allow filling from the top only (an acceptable alternative is to

use a top-loading Teflon or stainless steel bailer). Disassemble the bailer's bottom check valve and

insert a piece of 2'inch-diameter Teflon sheet between the ball and ball seat. This will seal off

the bottom valve. Remove the ball from the top check valve, thus allowing the sample to enter

from the top. To overcome buoyancy when the bailer is lowered into the floater, place a length of

one-inch stainless steel pipe on the retrieval line above the bailer (this pipe may have to be

notched to allow sample entry if the pipe remains within the top of the bailer). Or, as an

alternative, use a top-loading stainless steel bailer. Lower the device, carefully measuring the

depth to the surface of the floating layer, until the top of the bailer is level with the top of the

floating layer. Lower the bailer an additional one-half thickness of the floating layer and collect

sample. This technique is the most effective method of collection if the floating layer is o£ only a

few inches thick.
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2.5.2 Collection of Hea_y Immiscible Sinkers

The best method for collection of sinkers is use of a double check valve bailer. The key to

collection is slow, controlled, lowering and raising of the bailer to and from the bottom o£ the

well. Collection methods are equivalent to those described in Section 2..%1above. Note that both

floaters and sinkers must be collected prior to any purging activities.

2.5.3 Collection of Volatile Organics Samples

This section discusses the collection of VOAs using either a bailer or bladder pump in

detail. Other pumps (such as positive displacement of peristaltic) can be used. Critical to the

collection of representative samples for volatile organics analysis are ensuring that no air has

become entrained in the water column, low pump flow razes(less than 100milliliter (mL) per

minute, if possible), and avoiding/'low surges.

2.5.3.1 Collection with Bailers

VOAs should be collected from the _rst bailer removed from the well after purging. The

most effective means requires two people. One person should retrieve the bailer from the well and

pour its contents into the appropriate number of 40-mL VOA vials held by the secondperson.

Cap the via] and invert. If a bubble exists, discard and repeat. Do not reopen the vial and add

additional sample. The sample is transferred from the bailer to the container in a manner that will

limit the amount of agitation in order to reduce the lossof volatile organics from the sample.

Always fill VOA vials from a single bailer volume. If the bailer is refilled, samples are not

duplicates or splits.
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2.5.3.2 Collection with a Bladder Pump (Well Wizard)

To successfully perform VOA sampling with a Well Wizard bladder pump, the following

steps must be completed:

l) Followine manufacturer'_ directions, activate the Well Wizard Dum_. Full water

flow from the discharge tubing will begin after 5 to 15 pumping cycles. These

initial pumping cycles are required to purge air from the pump and discharge

tubing. The discharge and recharge settings must be manually set and adjusted to

pump at optimum flow rates. To activate the bladder, it is best to set the initial

cycle at long discharge and recharge rates.

2) Reduce Water flow rate for VOA sample collection. To reduce the water flow rate,

turn the throttle control valve (located on the left side of the Well Wizard pump

control panel) counterclockwise.

3) Collect VOA samule from dischars,.e tubing. VOA vials must be placed benea_ the

discharge tubing while avoiding direct contact between the vials and the tubing.

Nfv_r place tubing past the mouth of the VOA vial. The pump throttle control

must be turned _ necessary to maintain a trickle of water in order to obtain a

meniscus in the vial.

4) Continue with ngo-VOA samolin_. Increase pump flow rate by turning the

throttle control knob clockwise.
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1.0 BACKGROUND

Temperature readings are used in the calculation of various forms of alkalinity, in studies of

saturation and stability with respect to calcium carbonate, in the calculation of salinity, and in general

laboratoryoperations. ,

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for

measuring water temperature in the field.

......J 1.2 SCOPE

This SOP applies to measuring the temperature of surface and ground water while in the field.

1.3 DEFINITIONS

National Institute of Standards and Technology Certified Thermometer--a thermometer that

carries certification of its temperature reading precision.

1.4 REFERENCES

U.S. Environmental Protection Agency. RCRA Ground-Water Monitoring Technical

Enforcement Guidance Document, September 1986.

1.5 REQUIREMENTS AND RESOURCES

• _.... The following equipment may be required for field measurement of water temperature:

,. °.



PRC Environmental Management, Inc. SOP No. 011

StandardOperatingProcedures Page2 of3
Revision No: 1

Date of Original Issue: 03/31/91 Revision Date: 03/23/92

Title: Field Measurement of Water Temperature

J Mercury-filled thermometer with metal case

J' Electronic thermistor with accuracy to 0.1 _C

f National Institute of Standards Technology Certified Thermometer (for periodic

calibration)

_' Container

f Decontamination materials

Field logbook

2.0 PROCEDURES

Under normal conditions, temperature measurements may be made with any reliable, glass,

mercury-filled celsius thermometer. At a minimum, the thermometer should have a scale marked for

....... every 0.1"_ or 0.2"_C, with markings etched on the capillary glass. The thermometer should have a

minimal thermal capacity to permit rapid equilibration. The thermometer should be calibrated

periodically against a precision thermometer certified by the National Institute of Standards and

Technology. A certified thermometer is located in PRC Environmental Management, Inc.'s (PRC' s)

Chicago office. For field operations, use a thermometer that has metal case to prevent breakage.

Alternatively, temperature measurements may be made with a digital electronic thermistor,

reading to 0. I'_C. Maintain the thermistor as described in its operation and maintenance manual. In

particular, always check the battery before each use. If an extremely long probe is required, follow

the manufacturer's directions to insure that unbalanced resistance does not distort readings.

Temperature measurements should be taken at the source. If it is not possible to measure the

temperature at the source, use an intermediate container. When an intermediate container is used, fill

the container with sample and allow the container temperature to equilibrate with that of the sample

source. Dispose of the sample and draw a new sample. Transfer the sample to the equilibrated

container and measure its temperature.
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Make readings with the thermometer or probe immersed in water long enough to permit

complete equilibration. Depending on the type of thermometer, immerse to mark or immerse totally.

Report results to the nearest 0.1"_ or 1.0"_C, depending on the testing specifications.

Record measurements in the field logbook or on a specially designated form surface field sheet

or as specified in the work plan.
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1.0 BACKGROUND

Determining pH is critical for predicting and interpreting the reactions and migration of

dissolved chemical constituents in ground or surface water. The pH of ground or surface water must

be determined when a sample is collected in the field.

1.1 PURPOSE

This standard operating procedure (SOP) establishes the requirements and procedures for

measuring the pH of water samples in the field.

1.2 SCOPE

This SOP applies to the use of pH meters in the field.

1.3 DEFINITIONS

pH Electrode -- An electrode that measures the hydrogen ion potential of a solution by

comparing it to a standard solution with a known hydrogen ion potential. A thin glass membrane

functions as a cation exchange surface. When the electric potential of the interior of the glass

membrane is compared to the electric potential of a standard solution kept isolated from the

environment, a quantitative determination of the change in the internal solution' s electric potential,

induced by the external solution, can be made.

Nernst Potential -- Nernst Potential is observed when the glass membrane separates the

external solution from the internal solution. This is expressed in the following equation:
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RT [H+int]

E = +

F In [a+cx]

where E = Voltage

R = Gas constant

T = Absolute temperature

F = Faraday constant

[H+mt] = Concentration of hydrogen ion (internal)

[H%x] = Concentration of hydrogen ion (external)

Because [H+_] is constant, the changes in Nernst Potential are due to the changes in the

external solution.

Buffer Solution -- A buffer solution is capable of maintaining the relative concentrations of

acids and bases by neutralizing, within limits, added acids or bases. It has a known pH for a specific

temperature range.

1.4 REFERENCES

None.

1.5 REQUIREMENTS AND RESOURCES

The pH meters used in remedial action programs should have temperature and slope

...... adjustments anga" repeatability of XO.O1 standard pH unit. Meters used for pH field measurement
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should be of rugged construction. A foam-lined carrying case is convenient both for transport and for

use as a work table. Battery-operated meters with easily replaceable or rechargeable batteries are

required. Also, a spare pH electrode should be available in the field. Both the spare and working

electrodes should be immersed in a pH 4 or pH 7 buffer solution when not in use.

The following are recommended for field measurement of pH: ,

,_ pH meter with repeatability of X0.01 standard pH unit

f Buffer solutions of pH 4, 7, and 10

f Combination pH electrode

f Reference electrode filling solution

_' Electrode holder

....... J' Thermometer

J Deionized water and wash bottle

f Disposable beakers

2.0 PROCEDURES

Meter calibration and field measurement procedures are outlined in the following subsections.

2.1 CALIBRATION

Commercially prepared buffer solutions should be used for calibration. Solutions traceable to

the National Bureau of Standards can be purchased inexpensively from any major laboratory supply

house. These solutions are certified with an accuracy of _<0.01 pH unit at a specific temperature,

usually 25"* C. Theoretically, buffer solutions are stable indefinitely. However, they are susceptible

to contamination, and old, partially full bottles should be replaced.

Because various terms are used to describe the pH meter calibration process, providing a
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detailed set of instructions for each type of instrument is not practical. Always refer to those

instructions when using the instrument. The user must be familiar with the manufacturer's instructions

for a particular instrument. The following general procedure should be used to calibrate any pH

meter:

1) Calibrate the meter with two buffer solutions to determine if the electrodes are in
working order. The slope cannot be adjusted with a one-point calibration.

2) To calibrate the meter, use one buffer solution with a pH greater and one buffer
solution with a pH less than the anticipated pH of the sample. For example, for an
anticipated pH of 6, calibrate with pH 4 and pH 7 buffers; for an anticipated pH of 8,
calibrate with pH 7 and pH 10 buffers.

3) Ensure that the buffers are at the same temperature as the sample. Pour aliquots into
small containers; never put the electrode into the buffer storage bottles.

4) Adjust the instrument to read the pH 7 buffer accurately. Adjust the temperature
compensator according to the manufacturer's instructions. Be sure to rinse the probe
with deionized water after taking the calibration measurement.

5) Adjust the instrument to read the second buffer. Adjust the slope to obtain the correct
reading. If the slope deviates greatly from its theoretical value, check for a defective
electrode or contaminated buffer solution.

6) The meter must be calibrated before the start of work each day. Check calibration
periodically and recalibrate if necessary.

2.2 FIELD MEASUREMENT

Do not filter field samples prior to analysis. To minimize the release of gas from a sample,

use a submersible pump or bladder pump to obtain ground-water samples.

Procedure

. _. The following procedure should be used for field measurement of pH:
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1) Calibrate the instrument according to the manufacturer's instructions. Set the
temperature compensation according to procedures provided in Section 2.1.

2) Collect sqample in a pre-rinsed jar or beaker or a flow-through cell.

3) Measure the temperature of the sample to the nearest 1.0_C.

4) Set the temperature compensation to the temperature of the sample.

5) Rinse the electrode with deionized water.

6) Immerse the electrode in the solution. Record the value. If the sample is being
pumped through a closed container, wait for the temperature and pH to stabilize. Stop
sample flow to prevent the streaming potential. Record the pH.

7) Record measurements in log book or forms as specified in the work plan.

....... 3.0 POTENTIAL PROBLEMS

Temperature, atmospheric contamination, and ionic strength are factors that may affect pH

measurements. Color, turbidity, and colloids will not affect pH measurements.

Temperature: The temperature compensation on a pH meter only permits adjustments of the
4

electrode slope. It does not compensate for changes in the potential of the reference electrode, the

asymmetry potential of the glass electrode, or the liquid junction potential. Nor does it compensate

for changes in pH because of temperature. Table 1 demonstrates the effect of temperature on pH.

The temperatures of the buffer and the unknown liquid must be recorded at the time of measurement.

Ideally, their temperatures will be within 2"_C of each other.
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TABLE 1

pH OF BUFFER SOLUTIONS AS A FUNCTION OF TEMPERATURE

Temperature('_C) BufferValues

Standard 4.0 7.0 10.0

0 4.01 7.13 10.34

5 3.99 7.10 10.26

10 4.00 7.07 10.19

15 3.99 7.05 10.12

20 4.00 7.02 10.06

25 4.00 7.00 10.00

........ 30 4.01 6.99 9.94

Atmospheric Contamination: Atmospheric contamination can be a significant problem in

ground-water sampling. Dissolved oxygen and carbon dioxide can be evolved or dissolved when the

sample is exposed to air, and a considerable change in pH may result. For best results, a ground-

water sample is pumped through a closed container in which pH and temperature probes are

immersed. The measurements are not recorded until both temperature and pH have stabilized. The

sampling pump should be stopped before recording the data because a streaming potential results with

flowing sample.

Ionic Strength: Because of errors due to ionic strength, which are not worth correcting in the

field, pH measurement should be accompanied by measurement of specific conductance, pH is a

measure of hydrogen ion activity. Normally, the ground-water sample is assumed to be an ideal

solution in which other ions do not affect hydrogen ion activity. However, if the ionic strength is too

high, this assumption does not hold true. Some remedial action investigations include sampling of

waste ponds or other highly contaminated water. Because buffer solutions used in the field are not

made with a similar concentration of dissolved ions, pH measurement of highly contaminated water
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will be inaccurate. Similarly, pH measurement of a sample with very low ionic strength will be

inaccurate because the resistance of the sample approaches that of the glass electrode. For best

results, samples with very low ionic strength should be stirred for a few seconds before taking a

reading. Even then, several minutes may be required for the reading to stabilize. High sodium

concentration and alkalinity may also produce errors in pH measurement. For a pH greater than 9 and

a sodium concentration greater than 10 moles per liter, a special electrode is needed. It can be

purchased from any of the principal electrode manufacturers. Similarly, pH values less than 1 or

greater than 9 will have greater uncertainty associated with them because the electrode response is

non-Nernstrain at these levels.
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1.0 BACKGROUND

Specific conductance is a widely used parameter for evaluating groundwater and surface water quality.

It is a simple indicator of change within a system and provides useful information to laboratory

personnel performing other measurements on a water sample.

1.1 PURPOSE

Specific conductance should be determined at the time the sample is collected. This standard

operating procedure (SOP) establishes the requirements and procedures for measuring specific

conductance in groundwater or surface water while in the field.

12, SCOPE

......_ This SOP applies to the use of specific conductance meters in the field.

1_ DEFINITIONS

Specific Conductance: Specific conductance is the reciprocal of electrical resistivity. The values of

electrical resistivity and specific conductance depend on the number of ions in a solution. Pure water

has 100 percent resistivity and no specific conductance. As ions are added to a solution; resistivity

drops and specific conductance increases.

1.4 REFERENCES

U.S. Environmental Protection Agency. November 1986. "Test Methods for Evaluating Solid
Waste, Volume It: Laboratory Manual Physical/Chemical Methods, SW-846."

American Society for Testing and Materials Annual Book of Standards. "Standard Test Methods for
Electrical Conductivity and Resistivity of Water, Method D-1125."

U.S. Geological Survey. 1977. (National Handbook of Recommended Methods for Water Data

"...._ Acquisition).
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1.5 REQUIREMENTS AND RF.SOURCF_.S

Specific conductance meters should measure temperature, have a temperature compensator, and read

directly in micromhos per centimeter _rahos/cm), corrected to 25 °C. For field measurements, a

probe-type unit is preferred over a pipet-type unit. Specific conductance meters should have a foam- '

lined carrying case and should be battery-operated with easily recharge.able or replaceable batteries.

A relative accuracy of plus or minus 3 percent is adequate.

The following are required for calibrating a specific conductance meter and for the field measurement

of specific conductance:

• A probe-typespecific conductance meter meeting the requirements given above

• Deionized water and wash bottle _

........... • Disposable beakers -)

• Reagent-grade potassium chloride (KC1)or a commercially-prepared standard 0.01
mole (M) per liter KCIsolution

• Sampling containers

• Sampling equipment

• One-liter mixing container

• A thermometer calibrated according to SOP No. 011, "Field Measurementof Water
Temperature"

• Logbook
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2.0 PROCEDURF.S

Meter calibration and field measurement procedures are outlined in the following subsections.

2.1 METER CALIBRATION

Reagent-grade KCI is the universal standard for calibrating specific conductance equipment. The

electrodes are calibrated by reading the specific conductance of standard KCI solutions. A

concentration of 0.01 M KCI should be used because its specific conductance is closest to that of most

natural samples.

The measuring circuit of the specific conductancemeter is calibrated either by the manufactureror

with a calibrating resistor. The manufacturer's instructionsfor the particular instrument should be

followed for calibration.

Individual manufacturers may use slightly different terminology, but the following general procedure

will always apply:

1. Prepare a 0.01 M KCI solution by dissolving 0.745 gram of pure, dry KCI in 1 liter of
deionized water. The base conductivity for the prepared solution is 1,408.1 tzrahos/em at
25 *C; if the deionized water has any conductance, it must be cot'rex:tedto 25 *C and added
to the value of the solution. Alternatively, commercially prepared solutions can be used.

2. Measure the temperatures of the 0.01 M KCI solution and the deionized water used for the
dilution. They should be at the same temperature.

3. Using Table 1, determine the expected specific conductance of the 0.01M KCI solution at the
temperature measured.

4. Measure the specific conductance of the 0.01M KCI solution and of the deionized water.
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TABLE 1

RELATIONSHIP OF TEMPERATURE AND SPECIFIC CONDUCTANCE
FOR 0.01 M POTASSIUM CHLORIDE

Expected

Temperature Specific Conductance
('C). of 0.01 M KCI Solution

0Lmhos/cm).

.o

15 ....... . ................. 1,141.5

16 ....... ................ 1,167.5

17 ......................... 1,193.6

18 ......................... 1,219.9

19 ......................... 1,246.4

20 ......................... 1,273.0

> 21 ......................... 1,299.7

22 ......................... 1,326.6

23 ......................... 1,353.6

24 ......................... 1,380.8

25 ......................... 1,408.1

26 ......................... 1,436.5

27 ......................... 1,463.2

28 ......................... 1,490.9

29 ......................... 1,518.7

30 ......................... 1,546.7

'_ ::I '_
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5. Use the following equation to check the cell constant specified by the manufacturer:

C1 +C_K --

lO' x C,

where
K "" the cell constant
Ct --" the specific conductance of the deionized water
C2 = the specific conductance of the 0.01 M KCI solution
C_ -- is the expected specific conductance from the Table 1

6. A measured cell constant different from that specified by the manufacturer generally indicates
that the dectrodes are dirty. If this is the case, clean and replatinize the electrodes according
to instructions found in the manufacturer's manual or in the American Society for Testing and
Materials Method D-1125, Section 8.3

7. After verifying that the cell constant is acceptable, measure the specific conductance of
samples according to the procedure given in Section 2.2.

2.2 FIELD MEASUREMENT

Do not filter samples before analysis. To minimize gas releases from groundwater samples, a

submersible pump or bladder pump should be used to obtain samples.

The following procedure should be used for field measurement of specific conductance:

1. Calibrate the instrument and check the cell constant according to the manufacturer's
instructions and the procedure provided in Section 2.1.

2. Collect the sample in a prerinsed jar or beaker or a flow-through cell.

3. Rinse the specific conductance meter probe with deionized water.

4. Using a thermometer or the specific conductance meter itself, measure and record the
temperature of the sample in degress Centigrade. Follow the guidelines in SOP No. 011,
"Field Measurement of Water Temperature. =
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5. Immersethespecificconductancemeterprobeinthesample.Recordthereadingin
#mhos/cm.

6. Recordmeasurementsin the logbookor asspecifiedin the projectwork plan.

3.0 POTENTIAL PROBLEMS

Principal problem areas for specific conductancemeasurement are the temperature effect,

determination of the cell constant, andallowance for very high ionic strengths. A change in

temperature of 10 *(2can causea 20 percent change in the measured specific conductance. Reported

data should note whether temperature correction has been applied. Some instruments perform

temperature correction automatically, butthis, too, should be noted in reported data. To ensure

uniformity of readings, all data should be corrected to 25 °C.

Field personnel must be aware that a significant change in the cell constant indicates that the

..... electrodes require cleaning or replatinizing. The constant should be checked at each calibration, as

described in Section 2.1.

Specific conductance varies directly with ion concentrations up to a specific conductance of about

5,000 _mhos/cm (Nan'onal Handbook of Recommended Methods for Water Data Acquisition 1977).

Samples collected at most sites seldom have a specific conductance greater than 5,000 t_mhos/cm.

Readings above this level should not be considered accurate. However, such readings can still

provide useful information about the relative levels of conductance and should still be noted.

z_ J
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1.0 BACKGROUND

In any sampling and analytical program, the integrity of a .samplemust be documentedfrom

its point of collection to its final disposition. The documentationof the possession and handlingof

samples is referredto as "chainof custody." The components of this chain, such as sample custody
m

seals, traffic reports, field logbooks, chain-of-custody records, andsample identification tags, andthe

procedures for their use are described below.

1.1 PURPOSE

This standardoperating procedure (SOP) establishes the requirement_and proceduresfor

......' sample custody. It has been prepared in accordance with the U.S. Environmental Protect/onAgency

(EPA)/National EnforcementInvestigation Center (NEIC) User's Guide to the EPA Contract

LaboratoryProgram (CLP). Sample custody and documentationproceduresdescried in this SOP

should be followed throughout all sample collection activities unless the procedures are revised by

EPA. All revisions must be documented in the field logbook.

12 SCOPE

This SOP applies to sample custody and the activities associated with it.

1.3 DEFINITIONS

None.

•..,.



PRC EnvironmentalManagement, Inc. SOP No. 018
Standard Operating Procedure Page 2 of 26

......• Revision No.: 2
DateofOriginalIssue:03131/91 RevisionDate:12131/92

Title:SampleCustody

1.4 REFERENCES

U.S. Environmental Protection Agency, 1988, User's Guide to the EPA ContractLaboratory
Program. EPA Office of Emergency and RemedialResponse, Washington,D.C.

1.5 REQUIREMENTS AND RF-_OURCES

Numerous sample identification documents are used to control sample disposition and to

maintain a chain-of-custody record for all samples collected. These documents include sample

container labels, identificationtags, custody seals, chain-of-custodyrecords, and traffic report forms.

2.0 PROCEDURES

The following subsections present detailed instructionsfor completing chain-of-custody

documents, including sample container labels, sample identificationtags, custody seals, chain-of-

custody records, and traffic reports.

Q

2.1 SAMPLE CONTAINER LABELS

The sample container label is an adhesive label with designated areas to indicate the station

location,date andtime ofsample collection,analysisrequested,andpreservativeadded.Before

placing the sample material in the appropriatecontainer, the samplershould completethe label with

waterproof ink and affix the label to the container. When necessary, the sample label should be

protected from water andsolvents with clear tape.
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2.2 SAMPLE IDENTIFICATION TAGS

Sampleidentificationtags(FiguresIandIA)providedbyEPA areusedtomaintaincontrol

oflaboratorysamples.The PRC fieldteamleadershoulddistributethetagstofieldteammembers.

The EPA serialnumbersshouldberecordedinthefieldnotebook.Sampletagsshouldbeattachedto

allsamplecontainersused.Unusedtagsshouldbereturnedtothefieldteamleader.Eachtagshould

becompletedasfollows:

• Space No. 1 should be completed with the case number provided by the CLP
laboatory.

• Space No. 2 should be completed with the appropriatesample location number.

.... • Spaces No. 3A and 3B should be completed with the time and date of sample
collection, respectively.

• Space No. 4 should designate whether the sample is grab or composite.

• Space No. 5 should be completed with the sampling location.

• Space No. 6 should contain the signature(s) of the sampler(s).

• Space No. 7 should designate whether a preservative has been added to the sample. If
a preservative has been added to the sample, the name of the preservative should be
written in the space marked "Remarks."

• Space No. 8 should designate all appropriateanalyses to be performed by the
laboratory.

• The remarks section should include the traffic report sample number and horde lot
number.
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2.3 CUSTODYSEALS

A custody seal is an adhesive label. The custody se.al is pan of the chain-of-custodyprocess

and is used to prevent tampering with samples after they have been packed for shipping. When

samples are shipped to an EPA regional CLP laboratory, they must be placed in containers sealed

with EPA custody seals. Custody seals differ among EPA regions; three examples are shownon

Figure 2. Some custody seals are serially numbered;others are unnumberedand only provide

evidence that the sample has not been tampered with. Two seals must be signed and placed on each

shipping container or cooler: one at the front and one at the back as shown on Figure 3. Cleartape

should be placed over the seals to help ensure that they are not accidentally broken duringshipment.

2.4 CHAIN-OF-CUSTODY RECORDS

All sample shipmentsshould be accompaniedby a chain-of-custody record (see Figures4 and

4A) that identifies their contents. The original record should accompany the shipment, and the yellow

copy should be given to the PRC field team leader. Because field sample data may be the objectof

litigation, the custody of the samples must be documented from collection throughlaboratory analysis.

A chain-of-custody record accompanies the samples to identify each transferof custody. Individuals

relinquishing and receiving samples should sign, date, and note the time of transferon the record.

This record should be used to document sample custody transfer from the sampler to another PRC

team member, to a shipper, or to the regional or CLP laboratory. All field sampling personnel

should sign the form as field samplers. The.first individual to relinquish custody must sign the chain-

of-custody record as a field sampler.
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FIGURE 4

CHAIN-OF-CUSTODY RECORD
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FIGURE 4A
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Samples should be packaged properly for shipment (as det_led in SOP No. 019) and should

be dispatched to the appropriatelaboratoryfor analysis. A separatechain-of-custody recordshould

accompany each shipment.

Whenever samples are split with another party, it should be noted in the remarks section of

the chain-of-custody record.

The procedure for completing the chain-of-custody recordis as follows:

1. Space 1 should list the case numberprovided by the laboratory.

2. Space 2 should list the initialsof the site name.

3. Space 3 should contain the signature(s) of the sampler(s).

4. Column 4 should list the sampling location numberfor each sample shipped.

5. Columns 5A and 5B should list the date and time each sample was taken.

6. Columnt 6A and 6B should indicatewhether each sample shipped was a composite or
grab sample.

7. Column 7 should list the sampling location for each sample.

8. Column 8 should list the total numberof sample containersfor each sample shipped.

9. Columns 9A through 9F should indicate the type of sample shipped.

I0. Column 10 should list the traffic reportsample numberand the sample identification
tag numberfor each sample container shipped.

11. Space 11 should contain the signature of the sample collector.

12. Spaces 12A and 12B should list the date and time the samples were relinquished by
the sample collector.
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13. Space 13 should list thecarrier's name and the airbill number.

14. The sample cooler should be properlypacked for shipping.

15. The completed original, white copy of the chain-of-custody record, should be shipped
inside the cooler, as detailedin SOP No. 019. The yellow copy should be retainedby
the PRC field team leader and should be placed in the project file.

If sent by mail, the packageshould be registered and a return receipt should be requested. If

sent by common carrier, a bill of lading should be used. Air freightshipments should be sent collect.

Freight bills, postal service receipts, and bills of lading should be retainedas partof the chain-of-

custody documentation (see Figure 5). The carrier will provide the forms and instructionsfor filling

them out.
t

2.5 TRAFFICREPORTS

Different traffic reportforms are used for each of the majortypes of assay under the CLP.

These include organic, inorganic, dioxin, and special analytical service (SAS).

2.$.1 Organic and Inorganic TrafficReports

For samples shipped to CLP laboratories for organic and inorganic analysis, field

investigation personnel should use Organic Traffic Report forms (see Figures 6 and 6A) and Inorganic

Traffic Report forms (see Figures 7 and 7A) provided by EPA.

Traffic reports are preprintedforms provided by EPA's Sample Management Office (SMO).

These forms are pan of EPA's sample tracking system and are used to traceshipment of samples for

CLP laboratory analysis.



PRC EnvironmentalManagement;-In¢.- SOP No.015
StandardOperatingProcedure Page13of26

..... RevisionNo.:2
DateofOriginalIssue:03/3I/91 RevisionDate:12/31/92

Title:SampleCustody

_ nmm.l_ m

" - =" "-- 1I ,m • _ _ ,

- _ llPI'ND&Pro, ¢,, .... _mll_ ..........

6 _ _ nm_._._...__ i I _-'- :--,,ml_, e.....J. " ' i''_--_
_ Oodll&_l .. ,



P'RCEnvironmental Management;-l'nc.::-. " :: SOP No. 018
StandardOperatingProcedure Page14of26

•......... RevisionNo."2
DateofOriginalIssue:03/31/91 RevisionDate:12/31/92

Title:SampleCustody

FIGURE 6

ORGANIC TRAFFIC REPORT

l_im oQ m_m
_m

, ,_ &i

_ IJ _ L_

--.- .,,..__,,__..,,, mlldmlsmm_
_m wb_m L OW_ Im_l all_

lls _iiso i, mlilUl ,.n,,,.s==y_j __' ,=,,. , ,

.. =.=%...%m m ,., ,, ,_ ,.,

_ _ ..... i.,,

i i ii

i ill

ii

• i ii i

ii i

ill i •

, , ill i i |

i i

i i| i i

HUL I I I

I

..... I llll I I

HI

III J '"

III

im_eHNl4bUl is-=,=,. _.ilmall' _-_lilv m-.-_.Gnlrir_=.--csi _.¢,14_i_,



PRC Environmen_ Management, Inc. SOP No. 01g
StandardOperatingProcedure ...... Page15of26

RevisionNo.:2
........ Date of Original Issue: 03/31/91 Revision Date: 12/31/92

Title: Sample Custody

FIGURE 6A
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FIGURE 7A
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The CLP generates unique sample numbers for each organic and inorganicsample. The

unique sample numbers are printedon adhesive labels. The sampler is responsible for assigningthis

critical sample numbercorrectly andtranscribingit accuratelyonto the trafficreport. The labels

should be attached to each sample containerprior to shipment. Organicsample numberlabels have

the format XXI23 and have 10 labels per strip: four for extractables, two for volatile organic

analyses (VOA), and four extra blanks. Inorganic sample number labels have the format MXX123

and have seven labels per strip: two for total metals, two for cyanide, and three extra blanks(see

Figure 8). The unique sample numbermust be used only once. Unused labels should be destroyed to

prevent duplicationof sample numbers.

Organic and inorganic traffic reports should be completed as follows:

• The spaces indicated by case numberand Special Analytical Service (SAS)
number (if applicable)in the top right comer should be completed with the
appropriatenumbers.

• Box 1 should indicatethe type of sampling activityperformed, thesite name,
the city, the state, and the site spill identification number.

• Box 2 should indicate the EPA region number, the name of the sampling
company, and the name of the sampler.

• Box 3 should indicate the name of the sample custodianor CLP contact the
sample is being shipped to, the name of the CLPlaboratory, and its full
address.

• Box 4 should indicatethe date shipped, the carrier(abbreviated), and the
airbill number.

• The CLP sample number from the printed sample labels should be listed in
the far left column.
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FIGURE 8
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• ColumnA shouldindicatetheappropriates2mpledescriptioncodefrombox
5. Blanksshouldbelistedasitem3,"leachate."Theword"blank"should

be written in column D, the special handlingsection. Item 6, "oil," and item
7, "waste," should be used for Routine AnalyticalService (RAS) PLUS SAS
projectsonly. Do not ship oily samples or waste without making prior
arrangementswith the SMO.

• Column B should indicate the concentrationof the sample shipped. For
organic samples, low- or medium-concentrationsamples should be labeled
"L,"and high-concentration samples should be labeled "H." For inorganic
samples, low-concentration samples should be labeled "L," medium-
concentration samples should be labeled "M," andhigh-concentrationsamples
should be labeled "H." Do not ship high concentratedsamples without
makingprior arrangementswith the SMO.

• Column C should indicate the appropriateanalyticalfractionsrequested under
RAS for each sample.

• ColumnD shouldspecifyanyspecialhandlinginstructionsforeachsample.
Blanksamplesshouldbe identifiedinthisspace.When shippingRAS PLUS
SAS samples,thesamplermay codeSAS parametersintheblankspaceand
enterthecodesinthiscolumn.

• • ColumnE shouldindicatethesamplinglocation.

• Col,ran F should indicate the date and time of sample collection.

• Column G should indicate the corresponding CLP sample numberfor organic
or inorganic analysis.

The original, whitecopy of the traffic report should be sent to SMO, P.O. Box 818,

Alexandria, Virginia 22313. The phone number of the SMO is 703/557-2490. The pink copy should

be retained by the PRC field team leader. The other white copy and the yellow copy should be sent

with the shipmentto the laboratory. The address of the laboratorywill be provided by SMO.
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2.5.2 Dioxin Shipment Record

The CLP DioxinShipmentRecord,a four-part,carbonlessform,isusedtodocumentsamples

forthedioxin.program(seeFigures9 and9A).Thisformmustbeusedforanydioxinsamples.The

dioxinshipmentrecordprovidesdocumentationineachshipmentofdioxinsamples.

The form is similar to the traffic reports described above. To provide a permanent recordof

each sample collected, the sampler should record the appropriate case numberand batch or shipment

number on each shipmentrecord form. The sampler should record the type of sampling activity,

regional information, shipping information, and analysis laboratory. For each sample, the sampler

should record the sample matrix and its description, such as soil or sediment field sample or solvent

.,......... rinsate, by checking the appropriatebox following each sample number.

After completing the dioxin shipment record, the sampler should send the bottom two copies

to the laboratorywith the sample shipment. Following sample shipment, the samplershould send the

top copy to the SMO and retainthe remainingcopy as a file copy.

2.5.3 Special Analytical Service (SAS) Packing List

For samples requiring special analytical services, samplers should use the SAS Packing List, a

four-part carbonlessform (see Figures l0 and 10A). The packing list providesspace for up to 20

samples on one form. These samples should be numbered with the SAS numberprovided by the

SMO. The SAS number, such as 2000E, should be followed by a hyphen and a progressive

numerical designation starting with one, such as 2000E-I, 2000E-2, 2000E-3, and so on. If the

sampling activity continues for several days and requires more than one list, sample numbersshould

not be repeated. EPA's regional office will verify with SMO that the packing list is appropriatefor

use in the situation.
a'
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FIGURE 9

CLP DIOXIN SHIPMENT FORM
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FIGURE I0
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FIGURE 10A
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The samplershould complete the list by recording the SAS number, site name, location,

sampling date, shipmentdate, analysis laboratory,sampling office (the organizationthat did the

sampling), sampler names, sampler telephone number, individual$AS s_m.nlenumbers,and sample

description. The descriptionmust include the sample matrix, concentration (if applicable),and

analyses to be done. Aftercompleting the list, the sampler should send the bottomtwo copies to the

laboratory with the sample shipment. Following sample shipment, the sampler should send the top

copy to the SMO and should retain the second copy as a file copy.
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1.0 BACKGROUND

In any samplingprogram, the integrity of a sample mustbe ensured from its point of collection to its

final disposition. Procedures for classifying, handling, andshipping samples are describedbelow.

Steps in the procedureshould be followed to ensure sample integrity and to protect the welfare of

persons involved in shipping andreceiving samples. When sent by common carrier, the packaging,

labeling, and shipping of hazardouswastes and substancesare regulated by the U.S. Departmentof

TrAnsportation[DOT, Code of Federal Regulations, Title 49, (49 CFR)].
+_...

1.1 PURPOSE

This standard operatingprocedure (SOP) establishes the requirements and procedures for packaging

and shipping samples. It has been prepared in accordancewith the U.$. EnvironmentalProtection

Agency (EPA)/Nafional Enforcement Investigation Center (N_IC) "User's Guide to the EPA Contract

Laboratory Program." Sample packaging and shippingprocedures described in this SOP should be

followed for all sample packaging and shipping unless revised by EPA. All revisions will be

documented in the field logbook.

1.2 SCOPE

This SOP applies to sample classification, packaging, and shipping.

..

o.
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1.3 DEFINITIONS

Custody Seal - A custody seal is a tape-like seal. The custody seal is partof the chain-of-custody

process and is used to prevent tamperingwith samples after they have been packed for shipping.

Environmental Samples - Environmentalsamples typically containlow concentratious of

contaminants and requireonly limited precautionaryprocedures. Only those samples meeting the

required specifications of the contractlaboratoryprogram (CLP) low-concentrationdesignation should

be considered environmental samples. If any doubt exists about the extentof contamination, samples

should be treated as hazardous.

/4|,,Jrdous Samples - Hazardous samples should be packaged and labeled according to procedures

specified by the federal DOT or the state DOT, whichever is more stringent. Hazardous samples

meet the required specifications of the CLP medium- or high-concentration designations. Samples

containing an unknown concentrationof contaminantsmust also be considered hazardous. DOT has

. established a classification and prioritysystem for hazardous material (see Table 1). Specific

chemicals can be classified by the tables in 49 CFR 172.101 or 49 CFR 172.102.

1.4 REFERENCES

U.S. Environmental Protection Agency, 1988, User's Guide to the Contract Laboratory Program.
EPA Office of Emergency andRemedial Response, Washington, D.C.
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TABLE 1

DOT HAZARDOUS MATERIAI_ CLASSIFICATION

1. Radioactive Material

2. Poison A

3. Flammable Gas

4. Nonflammable Gas

5. Flammable Liquid

-- 6. Oxidizer

7. Flammable Solid

8. Corrosive Material 0iquid)

9. Poison B

10. CorrosiveMaterial (solid)

II. IrritatingMaterials

12. CombustibleLiquid('mcontainershavinga capacityex_,'eMing1I0gallons)

13. OtherRegulatedMaterial(ORM)-B

14. ORM-A

15. CombustibleLiquid('mcontainershavingacapacityofII0gallonsorless)

16. ORM-E

Note:

PRC will not ship explosives, so they have been omitted. ORM-C and ORM-D are not relevant for
hazardous waste samples.
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1.5 REQ_ AND RESOURCES

Thefollowingequipmentisrequiredforproperpackagingandshippingofsamples:

• AllnormalSamplingequipment(containers,labels,ice,chain-of-custodyforms,
vermiculite,coolers,andsoon)asgiveninthesite-specificsamplingplan.Notethat
only inert noncombustible packing material (not plastic chips) can be used.

• Paint cans to hold sample containers

• Labels for hazardousmaterials, such as flammable liquid, flammable solid, and so on

• Special airbills for hazardous material shipment

2.0 PROCEDURES

Thefollowingproceduresapplytohandlingliquidandsolidsamples.

2.1 PACKAGING ENVIRONMENTAL SAMPLES

Environmental samples are collected in an appropriatecontainer, sealed, and labeled. The container

is then sealed inside a ziplock polyethylene bag. The sealed package is then placed in an iced cooler,

and packed to prevent breakage (for example, sample containers are surrounded with vermiculite or

other inert packaging material). ARer chain-.of-costody forms are completed, they are sealed in

plastic bags and taped inside the lid of the cooler.

Custody seals will be signed and attached to the cooler so that any tampering will be detected.
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2.2' CLASSIFYING HAZARDOUS SAMPLES

First, classify the hazardoussamples following the prioritiesgiven in Table 1. Initially, all samples

should be surveyed for radiation. If radiation levels are below 0.5 ndllirems per hour (mR/h) at the

surface of the package material, the sample should not be shipped as radioactive. If the radiation

level exceeds 0.5 mR/h, the sample should be shipped as radioactive. Consult49 CFR 173, Subpan

I, for proper definition andshipping of a radioaaive sample.

.... Poison A is the next category on the DOT list (see Table 2). According to DOT, Poison A

substances are gases or liquids that are life threatening in very small amounts (49 CFR 173.326).

Many of the Poison A materials are gases or compressed gases that would not be found in drum-type

containers. Liquid Poison A substances would probably be foam ia closed containers, a situation that

presents a "worst case" scenario. Not all samples found in drums should be labeled "PoisonA."

Based on the informationavailable, a judgment must be made as to the hazard class of the sample. If

the sample is suspected or determined to fall within the "Poison A" classification, packaging

' procedures specified by DOT should be followed as specified in 49 CFR 173.326-328.

The next two classifications in the DOT series are "flammable gas" and "nonflammable gas" (49 CFR

173.300). Few, if any, gas samples are expected to he collected at uncontrolledhazardous waste

sites. Use this category ozdy wb_ shipping containerized gases or gas samples.

The next category is "flammable liquids" (49 CFR 173.115). Hazardous samples in liquid form,

unless known to fall into a lower category, should he-handled, packaged, and shipped at this level of

concern. Lesser categories will generally not be considered because flashpoint testing required to

drop to a lower level is difficult and possibly dangerous in the field. Samples should be handled at

..... the "flammable" level, rather than undertake a field determination of flash point.
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TABLE 2

THE PHYSICAL STATE OF CLASS A POISONS AT ROOM TEMPERATURE

PHYSICAL STATE,

Aniae gas

BromoaceWae l/qmd

Chloropicriu andmethylchloridemixture gas

Chloropierin and nonfltmmable, nonliquified compreasedgas mixture gas

Cyenogen gas

Cyanogenchloride gas(above 13° C)

Gas identification set gas

Germane gas

Hexaethyi tetraphospateand compreasedgas mixture gas

Hydrocyanic acid (prussicsolution) liquid

Hydrocyanicacid,tiquified gas

Insecticide liquified gas (containing Poison A or Poison B material) gas

MethydichIo_ liquid

Nitricoxide gu

Nitrogen dioxide, liquid gas

Nitrogen peroxide gu

Nitrogen tetroxide gas

Parathionand compressed gas mixture gas

Phosgene (diphosgene) gas (liquid)

Phosphine gas

Tetraethyl dithiopyrophosphate and compressed gas mixture gas

T_methyl pyrophosphate and compressed gas mixture gm

Note:

Phosgene and diphosgeae are two chemicals covered by one name in DOT regulations.
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Solids samples known or suspected to be flammable should be shipped as "flammable solids" (49

CFR 173.150). Based on characteristicsof the sample andDOT regulations, nonflammablesolids

may be shipped as "PoisonB" (49 CFR 173.343), "corrosive"(49 CFR 173.240), or "irritant

materials"(49 CFR 173.381).

A singlepackagecontaininglessthan5 poundsofsolidorlessthan1pintofliquidhazardouswaste

may beshippedasOtherRegulatedMaterial(ORM). Ifthematerialisknown,theORM-A orORM-

B classificationmay beused.ORM-A andORM-B materialsarelistedin49 CFR 173,partsK and

L. Ifthematerialisunsown ornotlistedunderpartsK andL,theORM-E categorymay beused.

The ORM-E category is used for h,',,_dons waste liquids and solids not otherwise specified.

Because of the low levels of contaminationexpected at most hazardouswaste sites, most samples will

be treated as environmental samples.

2.3 SAMPLE PACKAGING

An overview of the proceduresto follow for packaging samples is presented below. These

proceduresincludethefollowing:

• Collect samples in appropriate sample containers (see SOP No. 017, Sample
Collection Container Requirements, or the site-specific sampling plan). When
collecting a solid material, the container and its contents shall not exceed 1 pound net
weight. Large quantifies of solid material (up to 1 gallon) may be collected if the
flash point of the sample can be determined to be 73 degrees Fahrenheit (u F) or
higher. In these cases, this informationshould be markedon the outside of the
shipping container, but only a single (1 gallon or less) bottle may be packed in each
shippingcontainer. Shipping papers must state thatthe flash point is 73° F or higher.

_- j * Seal the s_mple container.
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* Attach a completed sample identification tag (see SOP No. 018, Sample Custody, or
the site-specific sampling plan).

• Place each container in a separate 2-millimeter thick (or thicker) recloseable,
polyethylenebag. Position the sample identificationtag so it can be read throughthe
bag.

, Place each sealed bag inside a metal can or other DOT-approvedcontainer. Use only
one bag per container. Pack metal can with enough noncombustible, absorbent,
cushioningmaterial (such as bentonite,"vermiculite,or diatomaceous earth) to prevent
breakageand provide for absorptionof liquid. Close the metal can and secure the lid
with clips, tape, or other positive means.

• Use labels supplied by the Regional EquipmentManager for each DOT-approved ..-
container. Label each container with the appropriateDOT hazardous labels. [For

......J example, "CargoAircra/_ Only (Danger - Peligro)"and one of the following:
"FlammableLiquid," "Flammable Solid," "Dangerous When Wet," or "Corrosive']
Label conservatively and use "FlammableLiquidN.O.S. UN1922" for most liquids
and "FlammableSolid N.O.S. UN132.5" for most solids. If the sample is definitely
not a flamr_ableliquid or solid, use another category in the DOT hierarchy. Use
"Not OtherwiseSpecified" (N.O.S.) when the sample is definitely not identified.
Identify the sample by name and UN identifier when known.

. Place metal cans, other DOT-approved containers,or a single 1-gallon bottle into a
strong outside shipping container, such as a metalpicnic cooler or an approved
fiberboard box. Surround with noncombustible,absorbentpacking material for
stabi/iryduring transport. See Figure 1 for a summaryof CLP hazardous sample
packaging.

• Attach the same DOT labels as above; a limited quantitylabel; and a laboratory name
and addresslabel to the top and front of the cooler. Place "This End Up" labels on
adjacentsides of the cooler. Do not allow labels to overlap or be covered by
suapping tape.

• Attach custody seals, and secure the shipping containerwith strapping tape.

..o,

I
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2.4 SHIPPING PAPERS

Use abbreviations only as specified below. Complete the bill of lading supplied by the carrier. Sign

the certification statement. If no certification statement is provided by the carrier, use the standard

industry form. Include the following information in the order listed: "FlammableLiquid, N.O.S.

UN1933," "Flammable Solid, N.O.S. UN1325," "Cargo Aircraft Only," "Limited Quantity" (or

"Ltd. Qty.'), "LaboratorySamples," "Net Weight" or "Net Volume m" of hazardous contents, by

item, if more than one metal can is inside of the exterior container. Place the net weight or net

volume just before or just niter the "Flammable Liquid, N.O.S." or "Fl=mtnableSolid, N.O.S."

description.

Include a complete chain-of-custodyrecord in a recloseable, polyethylene bag in the sample container.

Containers must be locked or otherwise sealed. Immediately upon shipment of samples, call the

sample management office (SMO) with the site-specific information (if using the CLP RAS). If

samples are shipped to a SAS or noa-CLP laboratory, the laboratory should be called directly with the

site-specific information. Record the communication in the field logbook. A checklist for

coordinating the tasks involved in sample shipment is provided on Figure 1.

2.$ TRANSPORTATION

Hazardous or environmental samples may be transportedby PRC personnel in private vehicles.

Samples will be shipped by Federal Express or another common carrier;however, hazardous samples

cannotbe transported by any carrierthat also carries passengers.



PRC EnvironmentalManagement, Inc. SOP No. 019
Standard OperatingProcedure Page I0 of 11

Revision No.: 4
Revision Date: 7111/94

Date of Original Issue: 03/31/91

Title: Packaging and Shipping Samples

2.6 POTENTIAL PROBLEMS

The following potential problems may occur during sample shipment:

• Incorrect or incomplete paperwork

• Laboratoryreceipt of incorrect samples

• Insufficient volume for _nalysis requested

• Broken or leaking samples

i

.......... If any of these problems are encountered, immediately contact SMO (if using the CLP RAS) and the

PRC Project Manager. If using a $AS or non-CLP laboratory, the laboratory and PRC Proje_

Managershould be called immediately with any problems encountered.
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FIGURE 1

SAMPLE SHIPMENT COORDINATION CHECKLIST

n_-r_'r_ y UPON _ OF _ _ CALL
SMO OR RSCC(AS APPROFRL_Z)
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1.0 BACKGROUND

The fieldlogbookshouldcontaindetailedrecordsofallthefieldactivities,interviewsofpeople,and.

observationsofconditionsatasite.Entriesshouldbedescribedinasmuchdetailaspossible,sothat

personnelcanaccuratelyreconstructtheactivitiesandeventswhichhavetakenplaceduringfield

assignments.Fieldlogbooksareconsideredaccountabledocumentsinenforcementproceedingsand

may beopentoreview.Therefore,theentriesinthelogbookmustbeaccurate,detailed,andreflect

theimportanceofthefieldevents.

1.1 PURPOSE

Thepurposeofthis standardoperatingprocedure(SOP)is to provideguidancetoensurethatlogbook

documentationforanyfieldactivityiscorrect,complete,andadequate.Logbooksareusedfor

...... identifying,locating,labelling,andtrackingsamples.A logbookshoulddocumentanydeviations

fromtheprojectapproach,workplans,qualityassuranceplans,safetyplans,samplingplans,andany

changesinprojectpersonnel.Theyalsoserveasdocumentationofanyphotographstakenduringthe

course of the project. In addition, the data recorded in the logbook may assLs_in the interpretation of

the analytical results. A complete and accuratelogbook also aids in maintaininggood quality control.

Quality control is enhanced by the properdocumentation of all observations, activities, and decisions.

1.2 SCOPE

This SOP establishes the general requirements and procedures for recording notes in the field

logbook.

1.3 DEHNITIONS

None.
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1.4 REFERENCES

Compton, R.R. 1985. Geology in tht Field. John Wiley and Sons. New York, N.Y.

I.$ REQUIREMENTS AND RESOURCES

The following items are requiredfor field notation:

• Field logbooks

• Ballpointpens with permanentink

' • 6-inch ruler(optional)

Field logbooks should be bound (sewn) with water resistantand acid-proof covers; they should have

preprinted lines andwide columns. They should be approximately7 I/2 by 4 I/2 inches or _

8 I/2 by II inches in size. Loose-leaf shee_ are not acceptable for field notes. If notes are takenon
,,,_ j

loose paper, they must be transcribedas soon as possible into a regular field logbook by the same

person who took the notes.

Logbooks can be obtainedthrough the Document Control Administrator(DCA) for each office. The

DCA will have assignedeach logbook an identification number. The DCA will make surethe pages

in the logbooks are preprimedwith consecutive numbersor are consecutively numbered by hand. If

the numbers are writtenby hand, then numbers should be circled so that they are not confused with

data.

2.0 PROCEDURES

Thefollowingsubsectionsprovidethegenerallayoutofa fieldlogbookanddetailedproceduresfor

completingafieldlogbook.
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2.1 GENERAL GUIDELINES

• A separatefield activity logbook must be maintained for each project. If a site
consists of multiple subsites, designate a separate logbook for each subsite. For
special tasks, such as periodic well water-level measurements, datafrom multiple
subsites may be entered into one logbook which contains only one type of
information.

• All logbooks must be boundand contain consecutively numberedpages.

• No pages can be removedfrom the logbook for any purpose.

• All field activities, meetings, photographs, and names of personnelmust be recorded
in the site logbook.

• All logbooks pertainingto a site or subsite should be assigned a serial numberbased
on the datethe logbook is issued to the project manager. The first logbook should be
assigned number1, the next logbook issued assigned number2, andso on. The
project manageris to maintaina record of all logbooks issued under the project.

• All informationmust be entered with a ballpoint pen with waterproof ink. Do not use
............ pens with "wet ink,* because the ink may wash out if the papergets wet. Pencils are

not permissible for field notes because infot:mationcan be erased. The entriesshould
be wriuen dark enough so that the logbook can be easily photocopied.

• Do not enter informationin the logbook that is not related to the project. The
language used in the logbook should be factual and objective.

• Begin a new page for each day's notes.

• Write notes on every line of the logbook. If a subject changes and an additionalblank
space is necessary to make the new subject title standout, skip one line before
beginning the new subject. Do not skip any pages or parts of pages unless a day's
activity ends in the middle of a page.

• Draw a diagonal line on any blank spaces of four lines or more to prevent
unauthorizedentries.

" _k -_ '
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2.2 LOGBOOK FORMAT

The layoutandorganizationofeachfieldlogbookshouldbeconsistentwithotherfieldlogbooks.

Guidelinesforthecover,spine,andinternalpaginationarediscussedbelow.

2.2.1 FORMAT OF THE COVER AND SPINE OF FIELD LOGBOOKS

Writethefollowinginformationinclearcapitallettersonthefrontcoverofeachlogbook.An

exampleofthecoverofalogbookisincludedasFigureI.

• Logbookidentificationnumber(assignedbytheDCA)

• Theserialnumberofthelogbook(assignedbytheprojectmanager)

• Name of the site, city, and state

• Name ofsubsiteifapplicable

• Type ofactivity

• Beginningandendingdatesof activitiesenteredintothelogbook

• "PRC EMI," City and State

• "REWARD IF FOUND"

Some oftheinformationlistedabove,suchasthelistofactivitiesandendingdates,shouldbeentered

aftertheentirelogbookhasbeenfilledorafterithasbeendecidedthattheremainingblankpagesin

thelogbookwillnotbefilled.

The spineofthelogbookshouldcontainanabbreviatedversionoftheinformationonthecover.For

example:"I,Col.Ave.,Hastings,5/88-8/88."

I
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......... FIGURE 1

COVER OF THE FIELD LOGBOOK



PRC Envh'onmenta]Mmgement, Inc. SOP No.24
StandardOperatingProcedure ............ Page6 of7
Title:RecordingNotesInthei_eldLogbook- _= .... RevisionNo, I

Revision Date: May 1993.....:-+-"

J

2.2.2 Hrst Page of the l_eld Logbook

Spaces are usually providedon the inside front cover (or the opening page in some logbooks), for the

company name ('PRC EMI'), address, and telephone number. If preprintedspaces for this

information are not providedin the logbook, write the informationon the first availablepage.

2.3 ENTERING INFORMATION IN THE LOGBOOK

Enter the following informationat the beginning of each day or whenever warrantedduringthe course

of a day:

• Date

• Startingtime

) • Specific location

• General weather conditions andapproximatetemperature

• Names of personnel present at the site. Note the affiliation(s)anddesignation(s)of all
personnel.

• Equipmentcalibration andequipment models used.

• Changes in instructionsor activities at the site.
e

• Levels of personal protectiveclothing and equipment.

• A general title of the first task undertaken (for example, well ins_lation at MW-I 1,
decon at bore,hole BH-II, groundwatersamplingat MW-I1).

• Provide an approximatescale for all diagrams. If this can't be done, write "notto
scale" on thediagram. Indicate the northdire_ion on all maps andcross-sections.
Label featureson each diagram.

• Correctionsshould be made by drawing a single line throughthe entry being
corrected. Initial and date any corrections made in the logbook.

) • The person recordingnotes is to initial each page after the last entry. No information• will be entered in the area following these initials.
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• At the endof the day, the personrecordingnotes is to sign anddate the bottom of the
last page. Indicatethe end of the work day by writing "Leftsite at (time)." A
diagonal line will be drawnacross any blank space to the bottom of the page.

The following informationshouldbe recordedin the logbook after takinga photograph:

• Time, date, location,direction, and if appropriate,weatherconditions

• Description of the subjectphotographedandthe reason for taking the picture

• Sequential numberof the photographand the film roll number

• Name of thephotographer

The followinginformationshouldbeenteredintothelogbookwhentakingsamples:

• Location description

• Sampler's name

• Collection time

• Designation of samples as a grab or composite sample

• Type of sample (water, sediment, soil gas, etc.)

• On-site measurementdata (pH, temperature, specific conductivity)

• Field observations(odors, colors, weather, etc.)

• Preliminarysample description

• Type of preservativeused

• Instrumentreadings

2.4 PRECAUTIONS

Custodyoffieldlogbooksmustbemaintainedatalltimes.Fieldpersonnelmustkeepthelogbooksin

a secureplace(lockedcar,tr_er,orfieldoffice)whenthelogbookisnotinpersonalpossession.

Logbooksare officialprojectdocumentsandmustbe treatedassuch.
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1.0 BACKGROUND

Colorimetric indicatordetector tubes are used to determinethe concentrationsof specific ambient

gaseous contaminantsin the field. The tubes are commonly referred to as Draeger tubes, after the

name of the company thatmanufacturesthem.

The tubes operateby drawinga knownvolume of air througha tube containinga contaminant-specific

reagent. The air is drawn throughthe tube by means of a hand-held pump. The lengthof the color

change observed in the tube translatesquantitatively to parts per million (ppm), with a plus or minus

accuracy rangeof approximately 25 percent.

This method can measure the concentrationsof specific organic and inorganicvapors and gases. The

vapors and gases drawn through the tube cause a discoloration in the reagentthat is proportionalto

the concentrationof material present. The detector tubes are specific for individualcompoundsor

groups of compounds and requirespecific sampling techniques. Specific sampling techniquesfor

different compounds are supplied with the tubes and detail the requiredsample volume, the proper

tube preparation, and the applicability andlimitations of individualtubes. Several hundreddifferent

Draeger tubes are availablefor detectingdifferent compounds.

1.1 PURPOSE

This standard operatingprocedure (SOP) establishes the requirementsand procedure for using

Draeger tubes to determine the concentrations of specific organic and inorganicvapors and gases in

the field.

1.2 SCOPE

This SOP applies when using Draeger tubes to determine the concentrationsof specific organic and

inorganic vapors and gases in the field.
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1.3 DEFINITIONS

None.

1.4 REFERENCES

"Draeger Tube OperatingInstructions"(providedwith each set of Draeger tubes).

U.S. EnvironmentalProtectionAgency. 1987.

"VaporDetection Tubes-Draeger Gas Detector Model 21/31." A Corapendiwn of Superfund Field
Operations Methods, Volume 2. EPA/540/P-87/001b. August.

Draegerwerk AG Lubeck. 1985. Draeger Detector Tube Handbook. 6th Edition. May.

1.5 REQUIREMENTS AND RESOURCES •

t

...... • Identityof the specific contaminant._to be sampled

• Draeger tube instructionsincluded with each box of Draeger tubes

• Draeger tubes for sampling

• Hand pump

• Colorimetricindicatorfor thedetector.

2.0 PROCEDURE

This section provides proceduresfor setting up the Draeger tube andpump and for collecting samples

with them.
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2.1 SETTING UP COLORIMETRIC INDICATOR DETECTOR TUBE AND PUMP

To set up the Draeger tubeand pump, do the following:

1. Read and understandthis SOP completely. Test the pump for leaks each day. To complete

this test, place an unbrokentube in the suction inlet of the pump and completelydepress the

bellows. The bellows should not extend completely (taut chain) in less than 30 minutes.

t

If the pump does not pass the leak test, proceed_as follows:

a. Remove the pump plate.

b. Unscrew the valve with the special wrench provided with the pump.

c. Clean the valve in water. Then dry the valve thoroughly.

d. Replace the disc if it is sticky, brittle, hard, or cracked.

e. Reassemble the pump.

f. Test the pump for leaks.

If the pump passes the leak test, proce___to step 2. If the pump does not pass the leak test, it

should be replaced.

2. Select the appropriate tube for the airbornecontaminantof concern. Breakoff both tips of

the tube in the breakoff eyelet or breakoff husk of the pump. Follow any other intermediate

instructions provided with the tube, then insert the tube into the pump. An arrowon the tube,

which indicates air-flow direction, should point toward the pump.
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2.2 COLLECTING SAMPLES

To collect samples using a colorimetric indicator detector, do the following:

1. Hold the pumpin your hand between the thumb and the base of the index finger with your

' fingers resting on the front plate.

2. Fully compressthe bellows.

3. Straighten yourfingers and release the pressure. The suction process occurs automatically

and is complete when the limit chain is taut. Each stroke of the bellows draws 100 cubic

centimeters (cm3) of air.

4. Repeatthe suctionprocessasoftenas is prescribedfor the targetcompound.(Referto the

operatinginstructionsprovidedwith the tubes).

5. If the targetcompoundis present in the sample, a portion of the tubewill change color. Read

the concentration of the compound from the scale printed on the side of the tube.

6. Removeanddisposeof the usedtube.
q

3.0 LIMITATIONS AND PRECAUTIONS

The following are the limitations and precautions to be aware of when using colorimetric indicator

detector tubes.
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3.1 LIMITATIONS

• Crosssensitivitybetweendifferentcompoundsiscommon. The tubes often indicate
thatonecompoundis presentwhen,in fact, a differentcompoundhascausedthe
colorchangein the tube.

• Readings are not specific; there is a large degree of error (ranging from plus or minus
35 percent at 1/2 the permissibleexposure limit (PEL) to plus or minus 25 percent at
I to 5 times the PEL).

• A slow response time is common. Color changes in the tubes frequently taking
several minutes to occur.

• Operatorerror in readingthejaggededgeof the color changewhere the contaminant
meetsthe indicatorchemical(endpoint)is a majorcauseof inaccuracy.

3.2 PRECAUTIONS

For safe, correct, andeffectiveuseof theapparatus,the manufacturerrecommendsthe following:

• Use of the apparatus requires close attention to operating instructions. For example,

some specific instructions for using a phosgene tube are listed below:

- Tubes should not be reused even if they show negative results.

- The tubesshould be used only at humiditylevels lower than
20 milligrams of water per liter of air. If the humidity level is higher,
a conversion factor specified in the instructions should be used.

- TubesshouldbeusedonlyattemperaturesbetweenI0and30degrees
centigrade.

• The pump apparatus is intended only for the purposes specified by the manufacturer

for purposes of air sampling.

• The apparatus should be inspected by trained instrumentationtechnicians at regular

intervals. A report on such inspections shouldbe prepared on a regular schedule.
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• Only parts specified by the manufacturershouldbe used for maintenanceand repairs.

Maintenance, repairs, and replacementof partsshould be done only by trained

technicians.
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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) Addendum is Volume I_ of the Groundwater Monitoring

Plan and was prepared under Comprehensive Long-Term Environmental Action Navy Contract No.

N62474-94-D-7609 (CLEAN II) issued by the Department of the Navy, Engineering Field Activity West

(EFA West). PRC Environmental Management Inc. (PRC) authorized Uribe & Associates (U&A) to

generate a Groundwater Monitoring Plan and conduct groundwater monitoring activities, including water

level measurements, a tidal study, quarterly groundwater sampling, and other tasks at Naval Air Station

(NAS) Alameda under Contract Task Order (CTO) No. 0108. This QAPP Addendum specifies the

procedures and quality assurance/quality control (QA/QC) requirements necessary to collect

environmental data of sufficient quantity and quality to meet the project objectives identified for the

quarterly groundwater sampling at NAS Alameda, California. NAS Alameda is located on the east side

of San Francisco Bay in Alameda, California (Figure 1-1).

The Groundwater Monitoring Plan consists of: Volume I, the Monitoring Plan (MP), and Volume II, the

Sampling and Analysis Plan (SAP). The SAP, in turn, consists of Volume Ha, the Field Sampling Plan

(FSP), Volume IIb, this QAPP Addendum, and Volume IIc, a Health and Safbty Plan (HSP) Addendum.

Preparation of this QAPP Addendum has been in accordance with "EPA Requirements for Quality

Assurance Project Plans for Environmental Data Operations," (U.S. Environmental Protection Agency

[EPA] 1994a). EPA (1994a) states that the requirements for a QAPP are that (1) data quality objectives

(DQO) are identified; (2) the intended measurements and data acquisitions are appropriate; (3) the

quality assurance (QA) and quality control (QC) are sufficient for confirming the quality of data; and (4)

limitations on the use of the data can be identified. These requirements are presented in this QAPP as

five components: (1) project management; (2) quality objectives and criteria for measurement data; (3)

documentation and records; (4) measurement and data acquisition; and (5) assessment and oversight.

ALM_QAPP.DOC 1-1
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2.0 PROJECT MANAGEMENT

This section discusses the organizational structure for project management, including the roles and

responsibilities of each project team member.

The NAS Alameda groundwater sampling activities will be staffed by a team with the experience and

training necessary to maintain consistent quality throughout the project. The team members and their

positions are as follows:

Position TeamMember

Navy RemedialProject Manager (RPM): DennisWong

PRC Navy CLEAN II Program Manager: DanielChow

PRC Navy CLEAN II Project Manager: MatthewUdell

NavyQualityAssuranceOfficer: Jim Brown

PRC Quality Assurance Program Manager: Ron Riesing

PRC Project QualityAssuranceOfficer: RonaldOhta

PRC Health and Safety Program Manager: Conrad Sherman

U&A Corporate Health and Safety Officer: DouglasSheeks

U&AProjectManager: ClareGilmore

U&ASiteSafetyOfficer: ClareGilmore

PRCProjectChemist: GretchenGotlieb

U&AFieldProjectManager: BrendenMulholland

2.1 RESPONSIBILITIES

The specific responsibilities of the team members listed above are described in this section•

2.1.1 Navy Remedial Project Manager

The Navy RPM is responsible for the following:

• Providing site information and history

.... • Providing logistical assistance

Alm_qapp.doc 2- I
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• Specifying sites requiring investigation

• Reviewing results andrecommendations and providing management and technical

oversight

• Ensuring proper review and distribution of Project Plans, Groundwater Monitoring
Reports, and other documents

• Communicating comments from technical reviewers to contractors

• Ensuring that contractors address comments and take appropriate corrective actions

• Coordinating with regulatory agencies

2.1.2 PRC Navy CLEAN II Program Manager

The PRC Navy CLEAN II Program Manager establishes program policies and procedures, monitors

costs and performances, delegates authority, and resolves conflicts and problems. The Program

Manager is responsible for the following:

......-_ • Ensuring that contract requirements are met

• Providing necessary resources to the project team to allow adequate response to
requirements of the investigation

• Maintaining consistency in procedures and work products between all task orders

• Establishing and maintaining communication between the RPM, QA Program Manager,
health and safety Program Manager, and project managers

• Providing guidance to project managers as needed

• Assisting the program QA manager in resolving QA issues that cannot be handled at the
Project Manager or QC coordinator level

• Assisting the program QA manager with QA issues with subcontractors, if necessary

• Monitoring project managers' compliance with orders and recommendations

Alm qapp.doc 2-2
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2.1.3 PRC Navy CLEAN H Project Manager

The PRC Navy CLEAN IIProject Manager is responsible for overseeing project activities and is

ultimately responsible for the timely completion of the project. Responsibilities of the PRC Project

Manager include the following:

• Assigning technical staff

• Developing or reviewing work plans that define the scope of field and laboratory
activities and the level of documentation and QC required

• Ensuring the completion of QC requirements of the work plan by team members

• Working withQC coordinators to implement quality improvements identified during the
audit and review of ongoing work

• Approving deliverables and associated documents prior to transmittal

• Procuring subcontractors and preparing statements of work for subcontractors

• Establishing and maintaining communication between technical staff, the Program
Manager, the QA officer, the health and safety coordinator, and regulatory agencies

• Implementing programs and protocols related to the project

2.1.4 Navy Quality Assurance Officer

The Navy QA Officer is responsible for the following:

• Review of QC documentation, audits, and technical operations as required

• Interacting with PRC's QA Program Manager about certification of laboratories, and

coordinating QA and technical staff compliance with requirements

• Providing guidance to PRC's QA Program Manager in the correction of non-
conformance issues

• Making recommendations to PRC's QA Program Manager regarding QA/QC topics and
corrective action

• Serving as the main Navy contact for program QA matters, and providing guidance on
appropriate procedures to PRC's QA Program Manager

ALM_QAPP.DOC 2-3
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2.1.5 PRC Quality Assurance Program Manager

The PRC QA Program Manager develops and maintains a comprehensive QA program and is responsible

for audits, reviews of work performed, and recommendations to technical staff and management

regarding quality. The PRC QA Program Manager has the following specific responsibilities:

' • Developing and revising the QA program, as required

• Assigning qualified personnel to serve as QC coordinators

• Implementing and supervising the QA program with the assistance of QC coordinators
and subcontractor QA managers

• Coordinating the auditing and review of QC documentation and technical operations, as

required

• Identifying nonconformance situations and reporting them to the PRC CLEAN II

Program Manager

• Providing guidance to the PRC CLEAN II Program Manager in the correction of non-
conformance situations

• Consulting the Navy's appointed QA officer regarding certification of laboratories, and
coordinating QA and technical staff compliance with requirements

• Making recommendations to the PRC CLEAN H Program Manager regarding QA/QC

topics and corrective action

2.1.6 ' PRC Project Quality Assurance Officer

Responsibilities of the PRC Project QA Officer include:

• Preparing or reviewing the site-specific QAPP in accordance with EPA guidance
documents

• Ensuring that protocols described in the QAPP are met

• Verifying that the specified data collection methods comply with EPA, Navy, and PRC

QA/QC requirements, and will yield data of desired quality and integrity

• Reviewing, evaluating, and approving quality-related changes to the FSP and QAPP

ALM_QAPP.DOC 2-4
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• Ensuring that field and laboratory nonconformances are identified and appropriate

corrective actions are taken; providing assistance to the Project Manager with regard to

........... corrective action and, if necessary, soliciting involvement by the QA Program Manager
and Program Manager

• Communicating regularly with the Project Manager, QA Program Manager, and Project
Chemist to ensure the adherence to QA tasks

• Serving as the main contact for project QA matters, and providing guidance on
appropriate procedures to the Project Manager and support personnel

• Conducting laboratory evaluations and audits to ensure that analyses are performed in
accordance with the QAPP

2.1.7 PRC Health and Safety Program Manager

The PRC Health and Safety Program Manager is responsible for developing health and safety standards,

implementing health and safety policies, and acting as consultant to management for the Navy CLEAN

program. Specific responsibilities include the following:

• Keeping management informed of the status of the Navy CLEAN Health and Safety
Program

• .Participating in audits to evaluate compliance with the HSP and the health and safety
program

• Reviewing site-specific HSPs for technicalcontent and compliance with health and

safety program requirements

• • Developing, implementing, and assessing the needs of the health and safety program and
informing PRC's health and safety coordinators of changes that occur within this

program

• Providing consultation on health and safety policy and procedural issues as they relate to

the Navy CLEAN Health and Safety Program

2.1.8 U&A Corporate Health and Safety Officer

The U&A Corporate Health and Safety Officer (CHSO) is responsible for developing, instituting,

coordinating, and supervising the project-specific U&A health and safety program. Responsibilities of

the U&A CHSO also include:
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• Reviewing the site-specific HSP

......... • Providing assistance to the health and safety Program Manager for health and safety

program development, preparing training sessions, conducting accident investigations,

and providing recommendations to prevent future accident occurrences

• Ensuring that the HSP complies with federal, state, and local health requirements

• Coordinating with the on-site safety officer on modifications to the HSP and providing
consultation to the field team, when required

• Preparing materials to be used in the safety training program and ensuring that the on-site

safety officer is knowledgeable in components of the HSP

• Conducting periodic on-site visits to verify that site personnel adhere to the site safety

requirements

• Establishing and maintaining communication between the on-site safety officer, Project

Manager, and the PRC Health and Safety Program Manager

• Providing guidance on appropriate corrective action procedures to the Project Manager

and support personnel

.............. 2.1.9 U&A Project Manager

The project manager is responsible for overseeing all project activities and is ultimately responsible for

the timely completion of the project. The responsibilities of the project manager include the following:

• Assigning technical staff

• Ensuring the completion of all QC requirements by team members

• Supervising the document control process

• Preparing the site-specific HSP

• Approving all deliverables and associated documents prior to transmittal to PRC or the

Navy

• Establishing and maintaining communication between technical staff, program manager,

QA officer, health and safety coordinator, and regulatory agencies

• Implementing all programs and protocols related to the project
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• 2.1.10 U&A Site Safety Officer

The U&A Site Safety Officer (SSO) is responsible for field implementation of the HSP. In addition, the

U&A SSO has the following responsibilities:

• Preparing the site-specific HSP

* Correcting and changing site control measures and the required health and safety

protection, as required

• Maintaining primary on-site enforcement authority, as delegated by the Project Manager,

for the policies and provisions of the health and safety program and the HSP

• Conducting initial and daily safety meetings prior to the initiation of field work

• Verifying that workers on the site are properly trained in health and safety protocols and

handling hazardous materials

• Ensuring that everyone at the site knows the route to emergency first aid care and the

local hospital

......._ • Ensuring that workers are wearing proper personal protective equipment (PPE) at the site

2.1.11 PRC Project Chemist

The PRC Project Chemist is responsible for the following:

• . Ensuring that the laboratory implements the analytical requirements of the QAPP and the
FSP

• Ensuring that the laboratory adheres to the PRC "Navy CLEAN II Laboratory Services

Statement of Work (PRC SOW)" (PRC 1995)

• Coordinating with the laboratory on project-specific requirements, delivery schedules,

and QA/QC matters

• Reviewing laboratory data prior to its release to the data users and the Navy

• Coordinating data validation activities

• Ensuring accuracy of the database entries for sample tracking, laboratory chemical data,

and data validation qualifiers
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* Providing updates on the project to the QA officer and Project Manager with regard to
the QA/QC data

2.1.12 U&A Field Project Manager

The U&A Field Project Manager is responsible for field activities including the following:

• Directing on-site activities, including those of subcontractors

• Ensuring that procedures described in the FSP are adhered to in the field

• Ordering necessary supplies, equipment, and PPE

• Ensuring that field equipment is properly calibrated and maintained

• Ensuring that individual samples are properly handled and documented to allow tracing

possession and handling of samples from collection to laboratory receipt

• Acting as the liaison between PRC and Navy personnel on-base during the course of the
field work

• Communicating with the PRC Project Chemist on any problems encountered with the

. _j collection of samplesor the samplingschedule

• Communicating any problems to the U&A and PRC Project Managers in a timely
manner

2.2 FIELD SAMPLING PERSONNEL TRAINING REQUIREMENTS

Field personnel scheduled for work at NAS Alameda will be trained in compliance with the Occupational

Safety and Health Administration (OSHA) requirements, as found in 29 Code of Federal Regulations

(CFR) 1910.120, and will be experienced in hazardous waste site work, use of PPE, and emergency

response procedures. The U&A Field Project Manager and SSO will have received the annual 8-hour

health and safety refresher training. The U&A Field Project Manager will also have received the 8-hour

health and safety training for supervisors. The U&A Field Project Manager and SSO will be current in

cardiopulmonary resuscitation (CPR) and first aid training.

Field personnel assigned to the quarterly groundwater monitoring activities for NAS Alameda will

receive copies of the MP, FSP, QAPP, and HSP prior to the commencement of sampling activities.

ALM_QAPP.DOC 2-8
7/10/97



Subcontractors will receive information from the FSP pertaining to field activities, as needed, and will be

provided with a copy of the HSP. A field staff orientation and briefing will be held prior to the initiation

of field activities and field personnel will sign the Safety Compliance Agreement and Documentation of

Site Safety Briefing, as specified in the HSP.
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3.0 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

DQOs are qualitative and quantitative statements developed by data users to specify the quality of data

needed from a particular data collection activity to support specific decisions or regulatory actions. As

discussed in Section 5.3 of this QAPP, the DQOs developed for the characterization of NAS Alameda

establish whether analytical data will be one of two data categories: screening data or definitive data•

Each of these categories is defined by specific QA/QC procedures using a wide range of analytical

methods. Following selection of the data category, the appropriate analytical method is selected and

measurement objectives are defined. For the characterization of NAS Alameda, both screening and

definitive data will be collected in support of the DQOs.

Analytical measurement parameters are the critical indicator of data quality. These parameters are:

precision, accuracy, representativeness, completeness, and comparability (PARCC). The following

subsections discuss site background and DQOs, data categories, PARCC criteria, and detection and

quantitation limits.

3.1 SITE BACKGROUND AND DATA QUALITY OBJECTIVES

The history of NAS Alameda, a description of the sites, and previous investigations conducted at the sites,

are discussed in the Remedial Investigation/Feasibility Study Work Plan Addendum (PRC 1993) and in the

FSP, and are not repeated in this QAPP. The overall objective of the sampling activities is to collect the

chemical and physical data necessary to further characterize groundwater at NAS Alameda. The specific

objectives of this groundwater monitoring program include: collecting groundwater investigative samples

to assess potential migration of groundwater contaminants, and sampling on a quarterly basis for one year

to monitor potential groundwater contaminant levels over time. Upto one hundred wells (91 on-base wells

and potentially 9 off-base wells) will be sampled during each of the four groundwater sampling rounds.

The DQOs for the site characterization of NAS Alameda were developed following the EPA document

..... "Guidance for the Data Quality Objectives Process" (EPA 1994b). Primary DQOs for the characterization

of NAS Alameda have been identified as (1) aid in establishing the nature and extent of potential

contamination, and (2) provide information for a qualitative risk assessment as part of the remedial

investigation (RI).
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The DQO process is a series of planning steps based on the scientific method that is designed to ensure

that the type, quantity, and quality of environmental data used in decision making is appropriate for the

intended application. The EPA DQO process was used to develop the sampling process design presented

in Section 5.1 of this QAPP.

3.2 DATA CATEGORIES

The following definitions for screening data and definitive data are from "Data Quality Objectives

Process for Superfund Interim Final Guidance" (EPA 1993).

Screening Data

Screening data are data generated by rapid, less precise methods of analysis with less rigorous sample

preparation. Screening data provide rapid results for decision making in the field, such as completeness

of monitoring well purging prior to groundwater sampling. Screening data provide analyte identification

and quantification, although quantification may be relatively imprecise. At least 10 percent of the

screening data are confirmed using analytical methods, QA/QC procedures, and criteria associated with

definitive data. Screening data without associated confirmation data are not considered to be data of

known quality. The minimum QA/QC elements required for the screening data are:

• Sample documentation (location, date and time collected, batch, etc.)

• Chain of custody (when appropriate)

• Sampling design approach (systematic, simple or stratified random, judgmental, etc.)

• Initial and continuing calibration

• Determination and documentation of detection limits

• Analyte(s) identification

• Analyte(s) qualification

• Analytical error determination or duplicate precision: an appropriate number of replicate

aliquots, as specified in the QAPP and FSP are taken from at least one thoroughly
homogenized sample, the replicate aliquots are analyzed, and standard laboratory QC

parameters (such as variance, mean, and coefficient of variation or relative percent
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difference) are calculated and compared to the method-specific performance

requirements specified in the QAPP

• Definitive confirmation: at least 10 percent of the screening data must be confirmed

with definitive data as described below; at a minimum, at least three screening samples

reported above the action level (if any) and three screening samples reported below the
action level (or as non-detects) should be randomly selected from the appropriate group
and confirmed

Screening data will only be used for well purging and health and safety monitoring; hence, definitive

confirmation will not be necessary. Field screening techniques for the collection of screening data at

NAS Alameda are presented in Section 5.3.1 of this QAPP.

Definitive Data

Definitive data are data generated using rigorous analytical methods, such as approved EPA reference

methods. Definitive data provide defensible data useable for characterization and assessment purposes.

Definitive data are also used to confirm screening data results. Definitive data are analyte-specific, with

confirmation of analyte identity and concentration. Methods produce tangible raw data in the form of

paper printouts or computer-generated electronic files. Data may be generated at the site or at an off-site

.... J location, as long as the QA/QC requirements are satisfied. For the data to be definitive, either analytical

or total measurement error must be determined. QA/QC elements required for definitive data include the

following:

• Sample documentation (location, date and time collected, batch, etc.)

• Chain of custody (when appropriate)

• Sampling design approach (systematic, simple or stratified random, judgmental, etc.)

• Initial and continuing calibration

• Determination and documentation of detection limits

• Analyte(s) identification

• Analyte(s) quantitation

• QC blanks (trip, method, rinsate)
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• Matrix spike recoveries

.......... • Performance evaluation (PE) samples (when specified)

• Matrix duplicate: for two or more aliquots this is also referred to as the analytical error

determination (measures precision of analytical method); an appropriate number of

replicate aliquots, as specified in the QAPP, are taken from at least one thoroughly

homogenized sample, the replicate aliquots are analyzed, and standard laboratory QC

parameters are calculated and compared to the method-specific performance
requirementsdefinedintheQAPP

• Field duplicates or total measurement error determination (measures overall precision of

measurement system, from sample acquisition through analysis): an appropriate number

of co-located samples are independently collected from the same location and analyzed

following standard operating procedures; the variance, mean, coefficient of variation, or

relative percent difference are calculated for each matrix under investigation.

Samples that have been selected for definitive data for the groundwater monitoring activities and the

alphanumeric codes used to identify the samples are discussed in Section 4.1 of this QAPP; the methods

used to obtain the data are discussed in Section 5.3.2.

3.3 PARCC CRITERIA

Critical indicators of project data quality are the PARCC parameters (EPA 1987a). PARCC parameters

apply to both screening data and definitive data. Measurement objectives for these indicator parameters

were developed based on past experience of the project, limitations of the analytical methods or

screening techniques, and on the DQOs of the project.

3.3.1 Precision

Precision is the degree of mutual agreement between individual measurements of the same property

under prescribed similar conditions. For duplicate measurements, precision is expressed as the relative

percent difference (RPD) of the pair and is calculated using the following equation:

RPD = lD1 - D2[ x 100%

2(D_ + 02)

Where:

ALM_QAPP.DOC 3-4
7/10/97



D_ = Concentration of analyte in original sample

D2 = Concentration of analyte in duplicate sample

The precision of chemical analyses or analytical methods will be assessed through the analysis of matrix

spike/matrix spike duplicate (MS/MSD) samples and matrix duplicate samples. Each QC sample type will

provide unique information regarding the precisio n of the laboratory programs, as described below:

• MS/MSD samples: Laboratory analytical precision for organic analyses

• Matrix duplicate samples: Laboratory analytical precision for inorganic/
physical parameters

Precision acceptance criteria for duplicate and MS/MSD samples for analytical methods are presented in

Tables 3-1 through 3-4. Groundwater duplicate samples will be collected during each of the four

groundwater sampling events at NAS Alameda. The precision for field measurements will be evaluated

based on the results of duplicate measurements. At least 10 percent of the field measurements will be

obtained in duplicate.

'-..... When analytes are present in samples either near the method detection limit or substantially above the

detection limit, the precision objectives may not be appropriate. If precision objectives are not met, other

QC data will be evaluated to assess the validity of the data.

3.3.2 Accuracy

Accuracy refers to the degree of agreement of a measurement to its true value. The accuracy of an

analytical measurement is impacted by errors introduced through the sampling process, field

contamination, preservation, handling, sample matrix, sample preparation, and analytical techniques.

Sampling accuracy will be evaluated based on the result of the analysis of field blanks, trip blanks, and

equipment rinsate blanks. To evaluate laboratory accuracy, a program of sample spiking will be

.... conducted by the analytical laboratory. This program includes the analysis of MS/MSD samples,

laboratory control samples (LCS) or blank spikes, and surrogate standards, and method blanks. MS/MSD

samples are performed at a frequency of 5 percent; LCS or blank spike at a frequency of 5 percent; and

surrogate standards, where applicable, are added to every sample analyzed for organic constituents. The

results of spiked samples will be expressed as percent recovery and will provide information on positive
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and negative bias. Accuracy acceptance criteria for matrix spike samples and surrogate standards,

expressed in percent recovery, for the definitive data analytical methods are presented in Tables 3-1

through 3-4. QC measurements are evaluated during data validation.

Accuracy is expressed in terms of percent recovery and is calculated by the following equation:

(Measured Spike Value - Unspiked Value)
Percent Recovery = x 100%

(Known Spiked Value)

3.3.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent the

characteristics of a population, parameter variations at a sampling point, or an environmental condition

they are intended to represent. Representativeness is a qualitative parameter; hence no specific criteria

must be met. For this project, representative data will be obtained through the careful selection of

.... sampling sites and analytical parameters, the proper collection and handling of samples to avoid

interferences and minimize sample contamination and loss of analytes, and the consistent application of

standardized field and laboratory procedures. To aid in the evaluation of the representativeness of each

sample, field and laboratory required method blank samples will be evaluated for the presence of

contaminants. Method blank samples will be considered in evaluating the validity of the data when there

, are problems with contamination in any samples.

3.3.4 Completeness

Completeness is defined as the percentage of measurements that are judged valid. The project

completeness value will be evaluated at the conclusion of the data validation phase and will be calculated

by dividing the number of complete, valid sample results by the total number of sample analyses planned

for the project. As described in Section 4.5, the data validation process will assess whether a particular

data point is a valid result that is acceptable for all uses, an estimated result that is acceptable for limited

uses, or a rejected result that is unacceptable for any use. Complete results will be defined as results that
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are considered valid and include estimated results. Sample results that are considered rejected,

unacceptable, and unusable when compared to QC criteria will be listed as incomplete.

The completeness objective for the characterization of NAS Alameda is 90 percent for definitive data.

3.3.5 Comparability

Comparability is a qualitative parameter that expresses the confidence with which one data set may be

compared to another. This goal is achieved through the use of standardized techniques to collect and

analyze samples, and the use of appropriate units to report analytical results. These techniques are

described in the FSP and throughout this QAPP. Analytical laboratories performing work for the Navy

must comply with the PRC SOW for laboratory services (PRC 1995) which specifies analytical

protocols, QC criteria, and standard deliverables, thereby promoting comparable data.

3.4 DETECTION AND QUANTITATION LIMITS

The instrument detection limit is the statistical determination of the minimum concentration of an analyte

that can be distinguished from the normal electronic "noise" of an analytical instrument. The

quantitation limit is the lowest concentration at which an analyte can be accurately and reproducibly

quantified. Quantitation limits will vary depending on instrument sensitivity and sample matrix effects.

Contract required detection limits (CRDL) and contract required quantitation limits (CRQL) are the

minimum quantitation limits that are contractually required for analyses performed under the EPA

contract laboratory program (CLP). Metals analyzed using CLP methods are required to be reported to

the CRDL. Volatile organic compounds (VOC), semivolatile organic compounds (SVOC), and

organochlorine pesticides/polychlorinated biphenyls (PCB) analyzed by CLP methods are required to be

reported to the CRQL but also reported to the laboratory's instrument detection limits which are lower.

Quantitation limits for other analyses are reported to the quantitation limits specified in the PRC SOW

for laboratory services (PRC 1995). The detection limits and quantitation limits for NAS Alameda site

characterization are listed in Table 3-5 for analyses of definitive data.
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TABLE 3-1

_\_=_--_ VOLATILE ORGANIC COMPOUNDS - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS

NAVAL AIR STATION, ALAMEDA

1,1-Dichloroethene 61-145 14

Trichloroethene 71-120 14

Chlorobenzene 75-130 13

Toluene 76-125 13

Benzene 76-127 11

::::::...... 4_:::::.. .:

Toluene-d8 88-110

,,......... Bromofluorobenzene 86-115

1,2-Dichloroethane-d4 76-114

Notes:

CLP ContractLaboratoryProgram
RPD Relative Percent Difference
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TABLE 3-2

' ......... SEMIVOLATILE ORGANIC COMPOUNDS - CLP METHOD
MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS

NAVAL AIR STATION, ALAMEDA

!}i!!!_ii_i!i_!!i_i!!iiii!i_!_!i!i_i_i_ii!!_ii_!_i_¥1iii_i_:ii_!_:__ii_!_:!}{_i_:'.'{i:i!ii:J_iii!i._ili!ii:_i:ii!ii:;{iii:!_ii{_i_ii_i_i_i_ii_ii_i_iiii_i_i_ili_!ii_!iii!i_iliiii!iii_[i!:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

1,2,4-Trichlorobenzene 39-98 28

Acenaphthene 46-118 31

2,4-Dinitrotoluene 24-96 38

Pyrene 26-127 31

N-Nitroso-di-n-propylamine 41-116 38

1,4-Dichlorobenzene 36-97 28

Pentachlorophenol 9-103 50

Phenol 12-110 42

2-Chlorophenol 27-123 40

4-Chloro-3-methylphenol 23-97 42

4-Nitrophenol 10-80 50

_ _i_/! //_/_ _._l i i!_i_ii////_i///t/ll!_l_i/_i_/_l_/_/_,_il//_I_l_il_iii_i ___ _,__/__

Nitrobenzene-d5 35-114

2-Fluorbiphenyl 43-116

Terphenyl-d14 33-141

Phenol-d5 10-110

2-Fluorophenol 21-110

2,4,6-Tribromophenol 10-123

2-Chlorophenol-d4 33-110a

1,2-Diehlorobenzene-d4 16-110a

Notes:

CLP Contract Laboratory Program
%R Percent recovery
RPD Relative percent difference
a These limits are advisory only
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TABLE 3-3

. ........... ORGANOCHLORINE PESTICIDES/
POLYCHLORINATED BIPHENYLS - CLP METHOD

MATRIX SPIKE AND SURROGATE SPIKE RECOVERY LIMITS
NAVAL AIR STATION, ALAMEDA

Gamma-BHC(Lindane) 56-123 15

Heptachlor 40-131 20

Aldrin 40-120 22

Dieldrin 52-126 18

Endrin 56-121. 21

4-4'-DDT 38-127 27

_i iiii_ii_i ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_/_ _ i:

::: ! _:_ i_i _ :: :::::: :::::::: _: :_: _ _ : : ::::::: :::: : ::::::::: :,,'_ _ _
_._._._._._._._._.._._._._._._._....._._._._._._._._._._._._._._._._._._._._._._.(.._..`_._._._._........_._......_................._.._._.`..._._.'_...f_..._..,................ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::+:+:+:.:+:+:._:.:.:._:.-:.___:<+:,:+:+:+:.:+:+:._:.:.:.....:+,_.:.:,:.:+::...:.........:.............,_,..,......,.,....

_ _ Tetrachloro-m-xylene 60-150

Decachlorobiphenyl 60-150

Notes:

BHC Benzene Hexaehloride
CLP Contract Laboratory Program
DDT Dichlorodiphenyltrichloroethane
RPD Relative Percent Difference
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TABLE 3-4

,.... CLP INORGANICS AND OTHER MISCELLANEOUS ANALYTES
MATRIX SPIKE AND SURROGATE SPIKE ACCURACY AND PRECISION LIMITS

NAVAL AIR STATION, ALAMEDA

............ . ..,.................................

Metals 75-125 25

TotalDissolvedSolids ' 75-125 25

Nitrate/Nitrite-N 75-125 25

CommonAnions 75-125 25

Sulfide 75-125 25

Alkalinity 75-125 25

TotalOrganicCarbon 75-125 25

TotalExtractablePetroleum 40-140 50

Hydrocarbons (TEPH)

TotalPurgablePetroleumHydrocarbons 60-140 50
(TPPH)

::::::::::::::::::::: ;;;; ;;;:;;;:,: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

SurrogateSpikeCompound (TPPH) 75-125

SurrogateSpikeCompound (TEPH) 60-140

Notes:

CLP Contract Laboratory Program
RPD Relative Percent Difference
TPPH Total Purgable Petroleum Hydrocarbons
TEPH Total Extractable Petroleum Hydrocarbons
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TABLE 3-5

CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA

(Page 1 of 8)

iiiii::iii::::iiiii::::ii::::::ii::_ii :_::ii::ii_:::i_::_::i_:':__::_i::_!::':':%ii::i_::i::i::_iii::i::_i_i::_i_i_ili_i_'::':!_

 iiiiiiiiiiiiiiiiiiiiiii iiiiiiiiii!!!! i     i iiNNiN i  !!i i i!iiii ii iiiii iiiiiiiii i!iiiiiiiii! !i }i! !!!!!ii i iii!i!iiiiilililiN N iiii iiiiiiiiiiiiiiiiiiiiiiiiiiii}iiiiiiiiiiil
Chloromethane 2

Bromomethane• 2

Vinylchloride 0.5

Chloroethane 2

Methylenechloride 2

Acetone 2

Carbondisulfide 2

1,1-Dichloroethene 2

1,1-Diehloroethane 2

1,2-Dichloroethene 2

Chloroform 2

1,2-Dichloroethane 0.5

2-Butanone 2

.............. 1,1,1-Trichloroethane 2

Carbontetrachloride 0.5

Bromodiehloromethane 2

1,2-Dichloropropane 2

cis-l,3-Dichloropropene 2

Trichloroethene 2

Dibromoehloromethane 2
Q

1,1,2-Trichloroethane 2

Benzene 1

trans-1,3-Dichloropropene 0.5

Bromoform 2

4-Methyl-2-pentanone 2

2-Hexanone" 2

Tetmehloroethene 2

Toluene 2

1,1,2,2-Tetraehloroethane 2

Chlorobenzene 2

Ethylbenzene 2

Styrene 2

......' TotalXylenes 2
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TABLE 3-5

........... CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALEMEDA

(Page 2 of 8)

_iii_ililiiii_i!_?_?????_iiiiiiiiiiiiiiiiii_i/iii_[_j[_i_i_i_!_iii_!Iiiii_iiii_iiiiiii_I_iiiiiiiiiii_i_i_i_ii!i_i_iii_iiiiiii_iii_i_iiiiii__........... I___i!N ii_ _ii iil

Phenol 10

Bis(2-Chlorethyl)ether 10

2-Chlorophenol 10

1,3-Dichlorobenzene 5

1,4-Diehlorobenzene (_tg/L) 5

1,2-Dichlorobenzene (_tg/L) 5

2-Methylphenol 10

2,2-Oxybis(1-Chloropropane) 10

4-Methylphenol 10

N-Nitroso-di-n-propylamine 10

Hexachloroethane 10

Nitrobenzene 10

Isophorone 10

• • 2-Nitrophenol 10

2,4-Dimethylphenol 10

Bis(2-Chloroethoxy)methane I0

2,4-Diehlorophenol 10

1,2,4-Trichlorobenzene 10

Naphthalene 10

4-Chloroaniline 10

Hexaehlorobutadiene 10

2-Methylnaphthalene 10

Hexachloroeyclopentadiene 10

2,4,6-Triehlorophenol 10

2,4,5-Triehlorophenol 25

2-Chloronaphthalene 10

2-Nitroaniline 25

Dimethylphthalate 10

Acenaphthylene 10

2,6-Dinitrotoluene 10

3-Nitroaniline 25

Acenaphthene 10

"_...... 2,4-Dinitrophenol 25
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TABLE 3-5

,, ..... CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA

(Page 3 of 8)

_lll i::=:::::::i::i=:i_:=:::=::::11:_///ii!i_ I _ i_/ll/// ::i:_!::i!!iiiiiiiiii!iiiii::ii::::i:=:::=:=
! _ :: ii ii " :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_::':::_" "_::_::::::::::::::::::::::::::. ::':': ":':':'_"_?" : i: ' . "_ :._i_ii_ii!i:i!iiiii[!'

iiii! !i !!!i!!!!!_ii!ii!!!i!i!!!!{_iiii_i_ _i!:'"_::!!!!!_i!!i:::iiii _ iii::_ ii !!f {__i__"_ :':::::_..'.'_!__ !ii i:':':ii:':_"_:ii _:!!_!i!!_!_i!::::_i!::ii_i!ii::'i_i_i{_ili_ii:::_ii !_i:::::i!_::i!ili!ii i__ii_:_,>__ i___i_::i ii::_lt: ii _/_i / i i!>_II'_IIIII!!!!:I!!_i

: : :_ _ _: '::: _ :': "::'ii_iii_:iii:_iiii:_:_i_:__:_ _ _ i _ _ i_::'::_:':_:_:: : ::':_ _i__':':__:__i:!_ i _ii !ii_iiii__ _ _

4-Nitrophenol 25

Dibenzofuran 10

2,4-Dinitrotoluene 10

Diethylphthalate 10

4-Chlorophenyl-phenylether 10

Fluorene 10

4-Nitroaniline 25

4,6-Dinitro-2-methylphenol 25

N-nitrosodiphenylamine 10

4-Bromophenyl-phenylether 10

Hexachlorobenzene 10

Pentachlorophenol 25

Phenanthrene 10

Anthracene 10

Carbazole 10

Di-n-butylphthalate 10

Fluoranthene 10

Pyrene 10

Butylbenzylphthalate 10

3,3-Diehlorobenzidine 10

Benzo(a)anthracene 10

Chrysene 10

Bis(2-ethylhexyl)phthalate 4

Di-n-oetylphthalate 10

Benzo(b)fluoranthene 10

Benzo(k)fluoranthene 10

Benzo(a)pyrene 10

Indeno(1,2,3-ed)pyrene 10

Dibenz(a,h)anthracene 10

Benzo(g,h,i)perylene 10
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TABLE 3-5

•......_ CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA

(Page 4 of 8)

Totalpnrgablepetroleumhydrocarbonsreportedas:

Gasoline 0.05 Modified8015

Totalextractablepetroleumhydrocarbonsreportedas:

Diesel 0.1 Modified 8015

Kerosene 0.1 Modified 8015

MotorOil 0.1 Modified8015

JP-5 0.1 Modified8015
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TABLE 3-5

,....... CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA

(Page 5 of 8)

iii..iii..ii....i...L  Niii.iiii.iiiii.ii............i.i.iiiiii.,.iiiii.iiiiiiiiNNii iiiii ii
c_-BHC 0.05

13-BHC 0.05

5-BHC 0.05

y-BHC(Lindane) 0.05

Heptachlor 0.05

Aldrin 0.05

Heptachlor epoxide 0.05

EndosulfanI 0.05

Dieldrin 0.10

4,4'-DDE 0.10

Endrin 0.10

EndosulfanII 0.10

4,4'-DDD 0.10

Endosulfansulfate 0.10

4,4'-DDT 0.10

Methoxychlor 0.50

Endrinketone 0.10

EndrinAldehyde 0.10

a-Chlordane 0.05

y-Chlordane 0.05

Toxaphene 5.0

Aroclor1016 1.0

Aroclor1221 2.0

iAroclor 1232 1.0

Aroclor1242 1.0

Aroclor1248 1.0

Aroclor1254 1.0

Aroclor1260 1.0
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TABLE 3-5

....... CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALAMEDA

(Page 6 of 8)

II_i_ii_:ii_ill__iiilllIi i i iiil _ _iii_ _!_i_._i_iii_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii_i!i_i_!i_i_ii_i_i_iiii!ii!i!!!!i!!i!l!iii!illi/
Aluminum 50b

Antimony 6b

Arsenic 10

Barium 200

Beryllium 4b

Cadmium 5

Calcium 5,000

Chromium 10

Cobalt 50

Copper 4.9b

Iron 100

Lead 3

........... Magnesium 5,000

Manganese 15

Mercury 0.2

Molybdenum 10

Nickel 8.3b

Potassium 5,000

Selenium 5

Silver 2.3b

Sodium 5,000

Thallium 2b

Vanadium 50

Zinc 20
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TABLE 3-5

_........ CONTRACT REQUIRED REPORTING LIMITS

NAVAL AIR STATION, ALAMEDA

(Page 7 of 8)

Iliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilii_!!iil!__!!_i ___!i!_i_i_ii_i_i_i_i_i_iiiiiiiiiiiiiiiii_iiiiiiiiiiiiiiiiiiiiiiiiii
liii _,',iiiiiiiiiiiiiiiiiiiiiiiiiiii!ilii!i!liii',iiiii_i_i__iiiiiiiiiii',i',i',iiii_'#_i_i_'J',',i',i_i_'Ji_i_i_ii_i_i_i_i_!iigi!!!ij,!!iijiij_N/!_i!iii!iiiiiii',iiiigii_'_i_'#,
Alkalinity 5.0

NitrateasNitrogen 0.05

NitriteasNitrogen 0.05

TotalDissolvedSolids(TDS) 10.0

Chloride 0.50

Sulfate 0.50

Fluoride 0.50

Ortho-phosphate-p 0.05

TotalOrganicCarbon(TOC) 1.0

Notes:

gg/L micrograms per liter
BHC Benzene hexaehloride
CLP Contract Laboratory Program

"_ "_ DDD Dichlorodiphenyldichloroethane
DDE Dichlorodiphenyldichloroethylene
DDT Dichlorodiphenyltrichloroethane
mg/L Milligrams per liter
SOW Statementof Work
TDS Total Dissolved Solids
TOC Total Organic Carbon
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TABLE 3-5

.......,- CONTRACT REQUIRED REPORTING LIMITS
NAVAL AIR STATION, ALEMEDA

(Page 8 of 8)

Notes:

a CRQL of 1.0 mg/L was requested by the California Department of Toxic Substances
Control (DTSC) to meet current California and San Francisco Bay area water quality
standards.

b CRDLs were requested by the Califomia DTSC and the San Francisco Bay RWQCB to
meet current Califomia and San Francisco Bay area water quality standards.

CRQL Contract Required Quantitation Limit

CRDL Contract Required Detection Limit
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4.0 DOCUMENTATION AND RECORDS

This section describes the field documentation requirements for the proposed field activities at NAS

Alameda and summarizes the overall sample identification and handling, including containers and

holding times, shipment to the laboratory, and the documentation, validation, and reporting of the

analytical results.

4.1 SAMPLE IDENTIFICATION

Samples will be identified to provide a means of tracking each sample from collection through analysis,

data reduction, reporting, and validation. A field identification system and a laboratory identification

system have been established for NAS Alameda to efficiently manage sample tracking, sample

referencing, and to provide a means of submitting blind samples to the laboratory. The following

subsections describe sample identification procedures in detail.

4.1.1 Field Identification System

Samples will be assigned a unique and easily transcribed identification number based on an alpha-

numeric code. This number, which will be used by field personnel but will not be submitted to the

laboratory, will facilitate the reporting of information about a specific site or sample. The number will

be based on a two-part alpha/numeric code (three-part for QC samples), as described in the following

examples:

Monitoring Well Number Sequential Quarter Number

M04-05 Q10

Trip-01 Q10

The first set of four to six letters, "M04-05" or "Trip-01", will convey the monitoring well number or the

sample type ("Trip" indicates a trip blank) and a sequence number (01) for QC samples.

The sequential number for each quarter (Q 10 in the examples above) designates which quarterly

sampling event a sample is associated with. The second quarter samples will be designated with a

"Q20"; third quarter samples will be designated with a "Q30" and so on.
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.......... This number will facilitate the reporting of information about a specific site or sample and will provide

for chain of custody (COC) control from the time of sample collection through shipping, analysis, and

reporting. Table 4-1 summarizes the sample identification numbers and the analyses to be conducted for

the groundwater monitoring activities. Each sample container will be labeled immediately after the

sample is obtained. Sample label information will include:

4.1.2 Laboratory Identification System

Each sample will be assigned a unique identifier, apart from the field identification number, to provide a

means of submitting the samples blind to the laboratory. The number will be based on a three-part

alpha/numeric code, as described in the following example:

CTONumber SiteCode SampleNumber

108 S04 001

108 S00 001

• The first set of three numbers, "108", represents CTO number 0108, under which the field work and

sample analyses will be performed. The second set of numbers and/or letters, "S04" and "S00",

references the site from which the samples are collected. In this case, "S04" represents NAS Alameda,

Site 4, and "S00" represents no site for QC samples that are not associated with any site. The last set of

numbers represent an arbitrary sample number, sequentially assigned to each sample, including any field

QC samples. This number will be used to cross reference the field identification number. Table 4-1

shows, by quarter, the sequential laboratory identification numbers and corresponding field identification

numbers, along with the analytical methods to be performed by the laboratory for each sample.

4.2 SAMPLE HANDLING

Sample handling procedures described in this section include appropriate sample containers and labeling,

custody seals, COCs, sample preservation and holding times, and sample packaging and shipping.

Table 4-2 summarizes these elements for this project.
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4.2.1 Sample Containers and Labels

Aqueous samples will be collected in glass or polyethylene containers. The contracted laboratory will

provide clean containers with caps which meet EPA CLP container guidelines for CLP methods and

appropriate EPA method guidelines for non-CLP methods.

A sample label will be affixed to each sample container sent to the laboratory. The sample label will be

completed in indelible ink and will include the following information:

• Name and address of the analytical laboratory

• Project name and location (NAS Alameda)

• Sitename

• Sample identification number

• Sampling date and time

• Analyses requested

-_ * Sample matrix (water)

• Filtering (if applicable)

• Preservative used ("N/A" if none used)

• Sampler's initials

o

After the label has been affixed to the sample container, the label will be covered with a wide strip of

clear strapping tape to protect it from moisture damage during shipment and storage.

4.2.2 Custody Seals

To ensure that no tampering occurs, U&A will place custody seals on each cooler used to ship samples.

Custody seals used during the course of the project will consist of security tape with the date and initials

of the sampler. Two seals will be placed on each cooler so that they must be broken to gain access to the

contents. Clear tape will be placed over the custody seals to protect them from accidental breakage.
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4.2.3 Chain of Custody

COC procedures provide an accurate written record that traces the possession of individual samples from

the time of field collection through laboratory analysis. A sample is considered in custody if it meets one

of the following criteria:

• In a person's possession

• In view after having been in physical custody

• In a secure within an ice chest sealed with custody seals area after having been in

physical custody

• In a designated secure area to which access is restricted to authorized personnel

A COC record will be used to document the samples collected and the analyses requested. Information

that field personnel will record on the COC record will include the following:

• Project name and number

• Name and signature of sampler(s)

• Destination of samples (name of laboratory)

• Laboratory identification number

• Date and time of sample collection

• Sample designation (grab or composite)

• Sampling location

• Signatures of personnel involved in custody transfer (including date and time of transfer)

• Airbill number, if applicable

• Number and size of containers

• Preservatives used ("N/A" if not applicable)

• Sample matrix

• Analyses required
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• Contract number (in upper left comer)

Unused lines on the COC record will be crossed out. COC records initiated in the field will be signed,

placed in a plastic resealable bag, and taped to the inside of the shipping container used for sample

transport. Signed airbills will serve as evidence of custody transfer between the field sampler and

courier, and between the courier and the laboratory. Copies of the COC record and the airbill will be

retained and filed by the sampler prior to shipment.

Upon receipt of an ice chest or shipping container, laboratory personnel will review the contents and will

sign and retain the COC record and the airbill. Information that will be recorded on the COC record in

the remarks column or on another appropriate document at the time of sample receipt will include the

following, as appropriate:

• Status of custody seals

• Temperature of ice chest upon receipt

• Identification number of broken sample containers, if any

• Description of discrepancies between the COC record, sample labels, and requested

analyses

• Observations of visible headspace in VOC sample bottles, indicating inadequate sample
collection

Laboratory personnel will contact the PRC Project Chemist regarding discrepancies in paperwork and

sample preservation, and will document nonconformances and corrective actions in accordance with

laboratory SOPs. After samples have been accepted by the laboratory, checked, and logged in, they will

be maintained in a manner consistent with custody and security requirements specified in the EPA CLP

SOW and the PRC SOW for laboratory services (PRC 1995). Specific laboratory COC procedures are

described in an SOP that is available in laboratory files, as required by the CLP.

4.2.4 Sample Preservation and Holding Times

Several of the chemical parameters to be measured in the laboratory are not chemically stable under some

conditions. In these cases, sample preservation is required. Methods of sample preservation are

• relatively limited and are generally intended to (1) retard biological degradation, (2) retard chemical
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degradation, and (3) reduce container adsorption effects. The proposed groundwater samples will be

preserved by refrigeration, in accordance with appropriate EPA method protocols for CLP and non-CLP

methods.

Upon receipt of the samples from the shipping company, the laboratory will make every effort to analyze

all samples within the specified holding times for each analytical method. The field team will coordinate

sample shipments with the laboratory to reduce the possibility of these analyses exceeding the specified

holding times. Table 4-2 lists holding times for analytical methods.

4.2.5 Sample Packaging and Shipping

Groundwater samples collected at NAS Alameda will be identified as environmental samples for the

purpose of shipment. Environmental samples are defined as water that is not saturated with product

material. Department of Transportation (DOT) regulations will be followed for packaging and shipment.

The following procedures, which are taken from EPA guidance on field operations methods (EPA

1987b), meet these DOT requirements.

• An ice chest will be lined with a large plastic bag. After the bag is in place, the ice chest

.... will be filled with sample bottles that have been wrapped in bubble-wrap plastic. Any

additional space between bottles will be filled with Styrofoam, starch peanuts, or

shredded paper. Sufficient packing material will be used to prevent sample containers
from making contact during shipment. Sufficient bagged ice or blue ice will be added to

the samples to maintain the ice chest at a temperature of 4°C during shipping. The large

plastic bag will be securely taped shut to prevent leakage.

• COC records will be sealed in plastic bags and taped to the inside of the ice chest lid.

• The ice chest will be closed and taped shut with filament-type strapping tape on both
ends. If the ice chest contains a drain, the drain will be taped closed both inside and

outside.

• The ice chest will be custody-sealed by placing a short length of custody tape across the

opening of the ice chest lid at two places, one on the front and one on the side of the ice

chest. The custody tape will then be signed and dated.

• An airbill will be prepared and affixed to the lid of the ice chest. The ice chest may then

be handed over to the specified overnight carrier, such as Federal Express or United

Parcel Service, for shipment.
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No samples will be held on site for more than 24 hours, except when weekend sampling occurs. Samples

collected on weekends will be refrigerated and shipped on the next available working day.

4.3 SAMPLE DOCUMENTATION

Sampling activities conducted during the field work require several forms of documentation to maintain

sample identification, COC, and to record significant events or observations. Field personnel are

responsible for accurately reporting data in the appropriate field documents. Required documentation

will include the use of logbooks and other field forms such as sample registers, field sampling forms, and

daily field progress reports.

4.3.1 Logbooks

Logbooks are hardbound notebooks in which activities associated with the field investigation will be

thoroughly described. Logbooks are intended to provide sufficient information to reconstruct events

occurring during the field project. Project logbooks consist of the site logbook and the field logbook.

The site logbook is kept by the U&A field team leader and is used as a directory. The field logbook is

more task-specific, containing general information regarding drilling and sampling activities, and is kept

by the U&A rig geologist or other field team member. In the site logbook, the U&A field team leader

will record which field logbook contains the task-specific information. The general information to be

recorded within the site logbook includes, at a minimum, the following:

• Summary of daily activities, including information presented at the daily safety meeting

• Equipment on site

• Descriptions of deviations from the FSP

• Address and contact information

• Personnel on site

• Weather

• Sampling and shipping summary

- Airbill number
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- COC record number

"..... _ - Sample destination

- Time of pickup

Specific information to be recorded in the field logbook during sampling activities includes the

following:

• Stop and start times for sampling activities at each location

• Description of any problems encountered during sampling at each location

• Description of deviations from the SAP

• Name of the U&A geologist or U&A engineer performing the sampling

• Photoionization detector (PID) readings and calibration data

• Depth to groundwater at each location

Other observations may be included as appropriate.

4.3.2 Field Change Request Forms

Field change request forms provide a written record documenting proposed changes to project plan

documents including the monitoring plan, the FSP, the HSP, and/or the QAPP. Any request will include

the rationale for the proposed change and the anticipated impact of the deviation. The form will be

signed by appropriate project personnel, including the U&A field team leader, the health and safety

officer, and the PRC Project Manager. Approval of the change by the Navy may be required before

changes to the field program are implemented.

4.3.3 Daily Field Progress Reports

A daily field progress report will be submitted by field personnel to the PRC Project Manager each day

during field activities. The report will include a discussion of the following topics:

• Date

ALM_QAPP.DOC 4-8
7/I0/97



• Weather, including approximate temperature and approximate wind speed and direction

"........... • Personnel performing site activities

• Visitors to the site

• Work performed

• Sampling performed, including specifics

• QC activities initiated

• Level of health and safety protection

• Problems encountered and corrective actions taken

• Next day's anticipated work schedule

• Signature of individual completing the report

The field personnel are responsible for completely reporting data in the appropriate field documentation.

Field documentation will be maintained in the following types of documents: field log books, sample

labels, COC forms, and field data sheets for recording sampling activities, geological operations, and field

calibration and maintenance data. A sample register will be generated prior to the field sampling event.

The sample identification will be assigned based on proposed sampling locations.

4.4 LABORATORY DOCUMENTATION

The laboratory will provide data packages in accordance with the Navy CLEAN II Laboratory Services

SOW (PRC 1995). The data package will include two copies of a summary data package containing the

following:

• Case narrative

• Copies of nonconformance/corrective action forms

• COC forms

• Tracking documents

• Sample results
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• QA/QC summaries

The data package will also include requirements for a full data package that includes the following:

• Sample raw data

• QC raw data

• Standard raw data

• Instrument raw data

• Other raw data

4.5 DATA VALIDATION AND QUALITY CONTROL SUMMARY REPORTS

Data validation is the process by which the laboratory data package, or sample delivery group (SDG), is

technically evaluated by a party independent of the laboratory.

The laboratory will analyze samples in SDGs that consist of no more than 20 samples each. The

validation reviewer will prepare a validation narrative for each SDG. Each validation narrative will

contain a list of the samples in the SDG, the analyses performed, the identity of the samples receiving

full validation, and the results of validation for each methodology.

During data validation, the validation reviewer will complete worksheets that document the criteria

reviewed. These worksheets will be used to generate the validation narrative. The worksheets are part of

the complete data validation report that will be kept on file in PRC's Sacramento office.

Once the analytical data have been received from the laboratory and the data validation has been

performed, a quality control summary report (QCSR) will be prepared.

The QCSR summarizes the data validation reports, the project goals, the PARCC criteria, and evaluates

the ability of the analytical data to support the project DQOs. The QCSR will include the following

information:

• Tabulated, validated data tables
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• Data validation narratives

.......... • Evaluation of PARCC criteria

The QCSR is intended to provide a general overview of data quality and the data validation reports.

Specific details may be found in the data validation narratives which will be included in an appendix to

the QCSR.
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 1 of 20)

I_c ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinit3

Site 01 - Quarter 1
M028-E 108-S01-001 M028-E-Q10 Water X X - X X X X X X X X X
M028-E* 108-S01-002 M028-E-Q10D Water X X - X X X ......
M003-E 108-S01-003 M003-E-Q10 Water X - - X - - X X X - X X
M031-E 108-S01-004 M031-E-Q10 Water X - - X - - X X X - X X
M030-E 108-S01-005 M030-E-QI0 Water X - - X - - X X X - X X
M033-A 108-S01-006 M033-A-QI0 Water X - - X - - X X X - X X
M034-A 108-S01-007 M034-A-Q10 Water X X - X X X X X X X X X
M035-A 108-S01-008 M035-A-Q10 Water X - - X -- - X X X - X X
M028-C 108-S01-009 M028-C-Q10 Water X - - X X X X X X X X X
VI001-E 108-S01-010 M001-E-Q10 Water X X - X - - X X X - X X
VI002-E 108-S01-011 M002-E-Q10 Water X X - X - - X X X - X X
VI027-E 108-S01-012 M027-E-Q10 Water X - - X - - X X X - X X
M028-A 108-S01-013 M028-A-QI0 Water X X - X X X X X X X X X
M028-E 108-S01-014 M028-E-QI0 Water X X - X X X X X X X X X
M029-E 108-S01-015 M029-E-Q10 Water X X - X - - X X X - X X

Site 02 - Quarter 1
M010-A 108-S02-001 M010-A-Q10 Water X - - X - - X X X - X X
M013-A 108-S02-002 M013-A-Q10 Water X - - X - - X X X - X X
M017-A 108-$02-003 M017-A-Q10 Water X - - X - - X X X - X X
M019-E 108-S02-004 M019-E-Q10 Water X X - X - - X X X - X X
M019-E* 108-S02-005 M019-E-Q10 Water X X - X ........
M021-E 108-S02-006 M021-E-Q10 Water X - - X - - X X X - X X
M023-E 108-S02-007 M023-E-Q10 Water X X - X - - X X X - X X
M024-A 108-S02-008 M024-A-Q10 Water X X - X - - X X X - X X
M024-E 108-S02-009 M024-E-Q10 Water X X - X - - X X X - X X
M036-A 108-S02-010 M036°A-QI0 Water X X X X - - X X X - X X
M036-B 108-S02-011 M036-B-Q 10 Water X - - X - - X X X - X X
M036-E 108-S02-012 M036-E-Q10 Water X X - X - - X X X - X X
M037-A 108-S02-013 M037-A-QI0 Water X X X X - - X X X - X X
M037-B 108-S02-014 M037-B-Q 10 Water X - - X - - X X X - X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 2 of 20)

[Well/ Laboratory I SumacIAikUnitQCID Identification Field Identification I Matrix I VOC Svocl P°_"PcB IMe_islTPPHITEP. Nitr-N[Anionsl TDS ] TOC

_ite 02 (Continued) - Quarter 1

VI037-E 108-S02-015 M037-E-Q10 Water X - - X - - X X X - X X
VI038-A 108-S02-016 M038-A-QI0 Water X X X X - - X X X - X X

VI038-B 108-S02-017 M038-B-QI0 Water X - - X - - X X X - X X
VI038-B* 108oS02-018 M038-B-Q10D Water X - - X ........

M038-E 108-S02-019 M038-E-Q10 Water X X - X - - X X X - X X

M039oA 108-S02-020 M039-A-Q10 Water X X X X - - X X X - X X
M039-B 108-S02-021 M039-B-Q10 Water X - - X - - X X X - X X
M039-E 108-S02-022 M039-E-Q10 Water X X - X - - X X X - X X

Site 03 - Quarter 1

M03-04 10g-s03-001 M03-04-Q 10 Water X - - X X X X X X X X X
M03-05 108-S03-002 M03-05-Q 10 Water X - - X - - X X X X X X

M03-07 108-S03-003 M03-07-Q 10 Water X - - X X X X X X X X X

Site 04 - Quarter 1

M04-05 108-S04-001 M04-05-Q1O Water X - - X - - X X X X X X
M04-06 108-S04-002 M04-06-Q 10 Water X - - X - - X X X X X X

M04-07 108-S04-003 M04-07-Q 10 Water X - - X - - X X X X X X

D04-03 108-S04-004 D04-03-Q 10 Water X - - X - - X X X X X X
MW360-1 108-S04-005 MW360-1-QI0 Water X - - X - - X X X X X X

MW360-2 108-S04-006 MW360-2-Q10 Water X - - X - - X X X X X X
MW360-3 108-S04-007 MW360-3-QI0 Water X - - X - - X X X X X X

MW360-4 108-S04-008 MW360-4-Q10 Water X - - X - - X X X X X X
MW360-4" 108-S04-009 MW360-4-Q10D Water X - - X ........

Site 05 - Quarter 1

M05-11 108-S05-001 M05-06-Q 10 Water X - - X - - X X X X X X
M05-12 108-S05-002 M05-07-Q 10 Water X - - X - - X X X X X X

M05-01 108-S05-003 M05-08-Q 10 Water X - - X - - X X X X X X
M05-02 108-S05-004 M05-09-Q10 Water X - - X - - X X X X X X

M05-03 108-S05-005 M05- l 0-Q 10 Water X - - X - - X X X X X X
M05-04 108-S05-006 D05-01-Q 10 Water X - - X - - X X X X X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 3 of 20)

QC ID Identification Fie!d Identification Matrix VOC svoc ' PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity

Site 05 (Continued) - Quarter 1
r

M05-05 108-S05-007 D05-02-Q 10 Water X .- - X - - X X X X X X
M05-06 108-S05-008 M05-06-Q10 Water X - - X - - X X X X X X
M05-07 108-S05-009 M05-07-Q10 Water X - - X - - X X X X X X
M05-08 108-S05-010 M05-08-Q10 Water X - - X - - X X X X X X
M05-09 108-S05-011 M05-09'Q10 Water X - - X - - X X X X X X
M05-10 108-S05-012 M05-10-QI0 Water X - - X - - X X X X X X
D05-02 108-S05-013 D05-02-Q10 Water X - - X - - X X X X X X
D05-02" 108-S05-014 D05-02-Q10D Water X - - X .........
M05HW-01 108-S05-015 M05HW-01-Q10 Water X - - X - - x x X x X X
M05BS-01 108-S05-016 M05B5-Q10 Water X - - X - - X X X X X X

Site 06 - Quarter 1

M06-06 I08-S06-001 M06-06-QI0 l Water x I - - I x I - - I x x I x I x I x I x
Site 07 - Quarter 1
M07A-09 108-S07-001 M07A-09-Q10 Water X - - X - - X X X X X X
D07A-02 108-S07-002 D7A-02-Q10 Water X - - X - - X X X X X X
M07A-03 108-S07-003 MW7A-03-Q10 Water X - - X X X X X X X X X
W1 !08-S07-004 Wl-07A-Q 10 Water X - - X X X X X X X X X
W1* 108-S07-005 W1-07A-QI0D Water X - - X X X ......
M07A-04 108-S07-006 M02A-04-Q10 Water X - - X X X X X X X X X

Site 09 - Quarter 1
M09-06 108-S09-001 M09-06-Q10 Water X - - X - - X X X X X X
M09-06" 108-S09-002 M09-06-Q10D Water X - - X ........

D09-01 108-S09-003 D09-01-Q10 Water X - - X - - X X X X X X

Site 10 - Quarter 1

MIO-O1 108-S10-001 MIO-O1-QIO I waterl x I'- I - I x l, - I - I x I x I x I x I x I x
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 4 of 20)

Well/Laboratory I I IPesl/][ I I I I I IQC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity

Site 11 - Quarter 1

MI 1-05 108-S1 !-001 MI 1-05-QI0 Water X - - x - - X x X x X x
M11-06 108-S11-002 M11-06-Q 10 Water X - - X - - X x X x X X

M11-01 108-SI 1-003 M11-01-Q10 Water X - - X - - X X X X X X
M11-02 108-S11-004 M11-02-Q10 Water X - - X - - x X x X X X

M11-02' 108-S11-005 M11-02-QIOD Water X - - X ........

Site 12 - Quarter 1

M12-OI 108-S12-001 M12-O1-QIO I waterl x - I - / x I - I - x I x I ,x x I x x
Site 13 - Quarter 1

M13-06 108-S13-001 M13-O6-QlO Water X X - X X X X X X X X X
M13-09 108-S 13-002 M 13-09-Q 10 Water X - - X X X X X X X X X

MWOR-5 108-S 13-003 MWOR-5-Q10 Water X - - X X X X X X X X X

_dWOR-5* 108-S13-004 MWOR-5-Q10D Water X - - X X X ......

Site 14 - Quarter 1 I I I

VI101-A108-S14-001M101-A-Q10 [waterl x I - - I x x I x I x x I x x I x x
gite 16 - Quarter 1

 ,6.04  o .s,6.00,M,6-04-  0w.terlXl- -Ix -I-Ix xlx xlx xM16-04" 108-S16-002 M16-04-QIOD Water X X ......

_ite 19 - Quarter 1

_WD13-3 108-S19-001 MWDI3-3-Q10 Water I x I - - I x x I x I x x I x x I x x
$ite 21 - Quarter 1

VI07B-01 I08-$21-001 M07B-01-QI0 Water[ X [ - - I X - - [ X X I X X [ X X

Site 22 - Quarter 1

VI07C-07 108-$22-001 M07C-07-Q 10 Water X - - X X X X X X X X X
VI07C-08 108-$22-002 M07C-08-Q10 Water X - - X X X X X X X X X

[)07C-01 108-$22-003 D07C-01-Q 10 Water X - - X X X X X X X X X
VIW547-4 108-$22-004 MW547-4-Q10 Water X - - X X X X X X X X X

AL_QTgL4.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 5 of 20)

Well/ Laboratory

QCID Identifcation Field Identification [ _,tri_l VO_ I SVO_ I P°s_ [AlkalinityPCBIMe lslTPP-TEP.INitr-NIAnionsI I ISnlfide
Site 23 - Quarter 1

Iwterlxl-I- x I _ _lxl x  lXl x xM530-2 108-S23-002 M530-2-Q10 Water X X X X " X X X X X X

Background Well - Quarter 1

MBG-3 108-SBG-001 MBG-3-Q10 I Water [ X I X [ X I X [ X [ X I X I X I X ] X [ X [ X

Off Site Wells - Quarter 1

CW-1 108-CW-001 CW-1-Q10 Water - - - X - - x X x X X X
CW-2 108-CW-002 CW-2-Q10 Water - - - X - - X X X X x x
CW-3 108-CW-003 CW-3-Q 10 Water - - - x - - x X x x x X
CW-4 108-CW-004 CW-4-Q10 Water - - - X - - x x x x X X
CW-5 108-CW-005 CW-5-Q10 Water - - - X - - X x X X X X
CW-5* 108-CW-006 CW-5-Q10D Water - - - X ........
CW-6 108-CW-007 CW-6-Q10 Water - - - X - - x X X X X X
CW-7 108-CW-008 CW-7-Q10 Water - - - x - - x x X X x x
CW-8 108-CW-009 CW-8-Q10 Water - - - x - - x x x x x x
CW-9 108-CW-010 CW-9-Q10 Water - - - x - - x x x x x x

QC Samples (Trip Blanks) - Quarter 1

TripBlank 108-S00-001 Trip-0I-Q10 Water X ...........
TripBlank 108-S00-002 Trip-02-Q10 Water x ...........
TripBlank 108-S00-003 Trip-03-Q10 Water X ...........
TripBlank 108-S00-004 Trip-04-Q10 Water X ...........
TripBlank 108-S00-005 Trip-05-Ql0 Water X ...........
TripBlank 108-S00-006 Trip-06-Q10 Water X ...........
TripBlank 108-S00-007 Trip-07-Q10 Water X ...........
TripBlank 108-S00-008 Trip-08-Q10 Water X ...........
Trip Blank 108-S00-009 Trip-09-Q10 Water • X ...........
Trip Blank 108-S00-010 Trip-10-Ql0 Water X ...........

AL Q T'BL4.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 6 of 20)

_C ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinit_

Site 01 - Quarter 2

M028-E I08-S01-016 M028-E-Q20 Water X X - X X X X X X - X X

M028-E* 108-S01-017 M028-E-Q20D Water X X - X X X .......

M003-E 108-S0 I-018 M003-E-Q20 Water X - - X - - X X X - X X
M031 -E 108-S0 I-019 M031-E-Q20 Water X - - X - - X X X - X X

M030-E 108-S01-020 M030-E-Q20 Water X - - X - - X X X - X X
M033-A 108-S01-021 M033-AoQ20 Water X - - X - - X X X - X X

M034-A 108-S01-022 M034-A-Q20 Water X X - X X X X X X - X X
M035-A I08-S01-023 M035-A-Q20 Water X - - X - - X X X - X X

M028-C 108-S01-024 M028-C-Q20 Water X - - X X X X X X - X X
M001-E 108-S01-025 M001-E-Q20 Water X X - X - - X X X - X X

M002-E 108-S01-026 M002-E-Q20 Water X X - X - - X X X - X X

M027-E 108-S01-027 M027-E-Q20 Water X - - X - - X X X - X X
M028-A 108-S01-028 M028-A-Q20 Water X X - X X X X X X - X X

M028-E 108-S01-029 M028-E-Q20 Water X X - X X X X X X - X X
M029-E 108-S01-030 M029-E-Q20 Water X X - X - - X X X - X X

Site 02 - Quarter 2

M010-A 108-S02-023 M010-A-Q20 Water X - - X - - X X X - X X

M013-A 108-S02-024 M013-A-Q20 Water X - - X - - X X X - X X
M017-A 108-S02-025 M017-A-Q20 Water X - - X - - X X X - X X

M019-E 108-S02-026 M019-E-Q20 Water X X - X - - X X X - X X
M019-E* 108-S02-027 M019-E-Q20 Water X X - X ........

M02 I-E 108-S02-028 M021-E-Q20 Water X - - X - - X X X - X X

M023-E 108-S02-029 M023-E-Q20 Water X X - X - - X X X - X X
M024-A 108-S02-030 M024-A-Q20 Water X X - X - - X X X - X X

M024-E 108-S02-031 M024-E-Q20 Water X X - X - - X X X - X X
M036-A 108-S02-032 M036-A-Q20 Water X X X X - - X X X - X X

M036-B 108-S02-033 M036-B-Q20 Water X - - X - - X X X - X X

M036-E 108-S02-034 M036-E-Q20 Water X X - X - - X X X - X X
M037-A 108-S02-035 M037-A-Q20 Water X X X X - - X X X - X X
M037-B 108-S02-036 M037-B-Q20 Water X - - X - - X X X - X X



TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 7 of 20)

QC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity i

Site 02 (Continued) - Quarter 2
M037-E 108-S02-037 M037-E-Q20 Water X - - X - - X X X - X X

M038-A 108-S02-038 M038-A-Q20 Water X X X X - - - X X X -- X X

M038-B 108-S02-039 M038-B-Q20 Water X - - X - - X X X -- X X
VI038-B* I08-S02-040 M038-B-Q20D Water X - - X ........

A4038-E 108-S02-041 M038-E-Q20 Water X X - X - - X X X - X X
VI039-A 108-S02-042 M039-A-Q20 Water X X X X - - X X X - X X

VI039-B 108-S02-043 M039-B-Q20 Water X - - X - - X X X - X X
M039-E 108-S02-044 M039-E-Q20 Water X X - X - - X X X - X X

Site 03 - Quarter 2

M03-04 108-S03-004 M03-04-Q20 Water X - - X X X X X X - X X
M03-05 108-S03-005 M03-05-Q20 Water X - - X - - X X X - X X

M03-07 108-S03-006 M03-07-Q20 Water X - - X X X X X X - X X

Site 04 - Quarter 2

M04-05 108-S04-010 M04-05-Q20 Water X - - X - - X X X - X X

M04-06 108-S04-011 M04-06-Q20 Water X - - X - - X X X - X X

M04-07 108-S04-012 M04-07-Q20 Water X - - X - - X X X - X X
D04-03 108-S04-013 D04-03-Q20 Water X - - X - - X X X - X X

MW360-1 108-S04-014 MW360-1-Q20 Water X - - X - - X X X - X X
MW360-2 108-S04-015 MW360-2-Q20 Water X - - X - - X X X - X X

MW360-3 108-S04-016 MW360-3-Q20 Water X - - X - - X X X - X X
MW360-4 108-S04-017 MW360-4-Q20 Water X - - X - - X X X - X X

MW360-4" 108-S04-018 MW360-4-Q20D Water X - - X ........

Site 05 - Quarter 2

M05-11 108-S05-017 M05-06-Q20 Water X - - X - - X X X - X X

M05-12 108-S05-018 MO5-O7-Q20 Water X - - X - - X X X - X X
M05-O1 108-S05-019 MO5-O8-Q20 Water X - - X - - X X X - X X

M05-02 108-S05-020 M05-09-Q20 Water X - - X - - X X X - X X
M05-03 108-S05-021 M05-10-Q20 Water X - - X - - X X X - X X

M05-04 108-S05-022 D05-01-Q20 Water X - - X - - X X X - X X

AL Q IBLd.XL5
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 8 of 20)

Site 05 (Continued) - Quarter 2
vi05-05 108-S05-023

vi05-06 108-S05-024
vi05-07 108-S05-025

108-S05-026
108-S05-027

k,105-10 108-S05-028

D05-02 108-S05-029
D05-02' 108-S05-030

VI05HW-01 108-S05-031

M05BS-01 108-S05-032 M05BS-Q20 X

Site 06 - Quarter 2

Site 07 - Quarter 2

M07A-09 108-S07-007
D07A-02 108-S07-008

M07A-03 108-S07-009
W1 108-S07-010

W1" 108-S07-011

M07A-04 -- 108-S07-012

Site 09 - Quarter 2

11 - Quarter 2

108-S11-006 M11-05-Q20

108-S11-007 M11-06-Q2..00
108-S11-008 M11-0 l-Q20

AL_ QTBL4.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 9 of 20)

Well/Laboratory I [ IPe_"[ ] t I I I I IQC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity

Site 11 (Continued) - Quarter 2

M11-02' 108-S11-010 M11-02-Q20D Water X X ......

Site 12 - Quarter 2

MI2-O1 108-S12-002 ] M12-O1-Q20 [ Water [ X [ - [ - [ X [ - ] - [ X [ 'X I X [ - [ X I X

Site 13 - Quarter 2
M13-06 108-S13-005 M13-06-Q20 Water X X - X X X X X X - X X
M13-09 108-S13-006 M13-G9-Q20 Water X - - X X X X X X - X X
MWOR-5 108-S13-007 MWOR-5-Q20 Water X - - X X X X X X - X X
MWOR-5* 108-S13-008 MW0R-5-Q20D Water X - - X X X ......

Site 14 - Quarter 2

MI01-A 108-S14-002 M101-A-Q20 I Water [ X [ - [ - [ X [ X I X [ X [ X I X I - I X I X

Site 16 - Quarter 2

 ,6.04 10 _s,6-003 16_04_0IWat°rlX -I- x -I- xlx xl-lxlxM16-04" 108-S16-004 M16-04-Q20D Water X X .....

Site 19 - Quarter 2

MWD13-3 108-S19-002 MWD13-3-Q20 I Water [ X [ - I - ] X [ X [ X [ X I X [ X I - I X I X

Site 21 - Quarter 2

M07B-01 108-$21-002 M07B-01-Q20 I WaterlX I - I - I X I - I - I X I X I X I - I X I X
Site 22 - Quarter 2
M07C-07 108-$22-005 MO7C-O7-Q20 Water X - - X X X X X X - X X
M07C-08 108-$22-006 M07C-08-Q20 Water X - - X X X X X X - X X
D07C-01 108-$22-007 D07C-0 l-Q20 Water X - - X X X X X X - X x
MW547-4 108-$22-008 MW547-4-Q20 Water X - - X X X X X X - X X

Site 23 - Quarter 2

D,O -O,lO -S  -ooDlO -O -0IWatorlX-I- X -I- XrX Xl- XlXM530-2 108-$23-004 M530-2-Q20 Water X X X X X X X X X

AL QTBL4.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 10 of 20)

(_C ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinit3

Background Well - Quarter 2

• _G-3 [ 108-SnG-002 [ MBG-3-Q20 I Water I X [ X [ X [ X [ X [ X I X [ X [ X [ - [ X [ X

[)ff Site Wells - Quarter 2

CW-1 108-CW-011 CW-!-Q20 Water - - - X - - X X x X X X
EW-2 108-CW-0 i2 CW-2-Q20 Water - - - X - - X X X X X x
CW-3 108-CW-013 CW-3-Q20 Water - - - x - - X x X X x X

CW-4 108-CW-014 CW-4-Q20 Water - - - X - - X X X X x X

CW-5 108-CW-015 CW-5-Q20 Water - - - X - - X X x X X X
CW-5* I08-CW-016 CW-5_Q20D Water - - - X ........

CW-6 108-CW-017 CW-6-Q20 Water - - - x - - X x X X x X
CW-7 108-CW-018 CW-7-Q20 Water - - - X - - X X X X X X

CW-8 108-CW-019 CW-8-Q20 Water - - - X - - X X X x X X
CW-9 108-CW-020 CW-9-Q20 Water - - - X - - X x X x X X

QC Samples (Trip Blanks) - Quarter 2

l_dp Blank 108-S00-011 Trip-01-Q20 Water X ...........
rdp Blank 108-S00-012 Trip-02-Q20 Water X ...........

Flip Blank 108-S00-013 Trip-03-Q20 Water X ...........

l'dp Blank 108-S00-014 Trip-04-Q20 Water X ...........

rdp Blank 108-S00-015 Tdp-05-Q20 Water X ...........
l_dp Blank 108-S00-016 Trip-06-Q20 Water X ...........

l'dp Blank 108-S00-017 Trip-07-Q20 Water x ...........
l'dp Blank 108-S00-018 Trip-08-Q20 Water X ...........

1"ripBlank 108-S00-019 Trip-09-Q20 Water X ...........
]'alp Blank 108-S00-020 Trip- 10-Q20 Water X ...........

AL QTBL4.XtS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 11 of 20)

L.bor.too I I I IP'  I I I I I I I IQC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity

Site 01 - Quarter 3

M028-E 108-S01-031. M028-E-Q30 Water X X - X X X X X X - X X
M028-E* 108-S01-032 M028-E-Q30D ' Water X X - X X X ......
M003-E I08-S01-033 M003-E-Q30 Water X - - X - - X X X - X X
M031-E 108-S01-034 M031-E-Q30 Water X - - X - - X X X - X X
M030-E 108-S01-035 M030-E-Q30 Water X - - X - - X X X - X X
M033-A 108-S01-036 M033-A-Q30 Water X - - X - - X X X - X X
M034-A 108-S01-037 M034-A-Q30 Water X X - X X X X X X - X X
M035-A 108-S01-038 M035-A-Q30 Water X - - X - - X X X - X X
M028-C 108-S01-039 M028-C-Q30 Water X - - X X X X X X - X X
M001-E 108-S01-040 M001-E-Q30 Water X X - X -- - X X X - X X
M002-E 108-S01-041 M002-E-Q30 Water X • X - X - - X X X - X X
M027-E 108-S01-042 M027-E-Q30 Water X - - X - - X X X - X X
M028-A 108-S01-043 M028-A-Q30 Water X X - X X X X X X - X X
M028-E 108-S01-044 M028-E-Q30 Water X X - X X X X X X - X X
M029-E 108-S01-045 M029-E-Q30 Water X X - X - - X X X - X X

Site 02 - Quarter 3

M010-A 108-S02-045 M010-A-Q30 Water X - - X - - X X X - X X
M013-A 108-S02-046 M013-A-Q30 Water X - - X - - X X X - X X
M017-A 108-S02-047 M017-A-Q30 Water X - - X - - X X X - X X
M019-E 108-S02-048 M019-E-Q30 Water X X - X - - X X X - X X
M019-E* 108-S02-049 M019-E-Q30 Water X X - X ........
M02I-E 108-$02-050 M021-E-Q30 Water X - - X - - X X X - X X
M023-E 108-S02-051 M023-E-Q30 Water X X - X - - X X X - X X
M024-A 108-S02-052 M024-A-Q30 Water X - - X - - X X X - X X
M024-E 108-S02-053 M024-E-Q30 Water X - - X -- - X X X - X X
M036-A 108-S02-054 M036-A-Q30 Water -X - X X - - X X X - X X
M036-B 108-S02-055 M036-B-Q30 Water X - - X - - X X X - X X
M036-E 108-S02-056 M036-E-Q30 Water X - - X - - X X X - X X
M037-A 108-S02-057 M037-A-Q30 Water X - X X - - X X X - X X
M037-B 108-S02-058 M037-B-Q30 Water X - - X - - X X X - X X

AL_ QTBL4.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 12 of 20)

Well/ Laboratory I IeesI I I I I I[_CID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide AIkalinit_

.... Site02 (Continued) - Quarter 3 r ,_'_
M037-E 108-S02-059 M037-E-Q30 Water X - - X -- -. X X X - X X
VI038-A i08-S02-060 M038-A-Q30 Water X - X X - - X X X - X X
M038-B 108-S02-061 M038-B-Q30 Water X - - X - - X X X - X X
VI038-B* 108-S02-062 M038-B-Q30D Water X - - X ........
M038-E 108-S02-063 M038-E-Q30 Water X - - X - - X X X - X X
M039-A 108-S02-064 M039-A-Q30 Water X - X X - - X X X - X X
M039-B I08-S02-065 M039-B-Q30 Water X - - X - - X X X - X X
M039-E 108-S02-066 M039-E-Q30 Water X - - X - - X X X - X X

Site 03 - Quarter 3

M03-04 108-S03-007 M03-04-Q30 Water X - - X X X X X X - X X
M03-05 108-S03-008 M03-05-Q30 Water X - - X - - X X X - X X
M03-07 108-S03-009 M03-07-Q30 Water X - - X X X X X X - X X

Site 04 - Quarter 3
M04-05 108-S04-019 M04-05-Q30 Water X - - X - - X X X - X X
M04-06 I08-S04-020 M04-06-Q30 Water X - - X - - X X X - X X
M04-07 108-S04:021 M04-07-Q30 Water X - - X - - X X X - X X
D04-03 108-S04-022 D04-03-Q30 Water X - - X - - X X X - X X
MW360-1 108-S04-023 MW360-1-Q30 Water X - - X - - X X X - X X
MW360-2 108-S04-024 MW360-2-Q30 Water X - - X - - X X X - X X
MW360-3 108-S04-025 MW360-3-Q30 Water X - - X - - X X X - X X
MW360-4 I08-S04-026 MW360-4-Q30 Water X - - X - - X X X - X X
MW360-4" 108-S04-027 MW360-4-Q30D Water X - - X ........

Site 05 - Quarter 3
M05-11 108-S05-033 M05-06-Q30 Water X - - X - - X X X - X X
M05-12 108-S05-034 M05-07-Q30 Water X - - X - - X X X - X X
M05-01 108-S05-035 M05-08-Q30 Water X - - X - - X X X - X X
M05-02 108-S05-036 M05-09-Q30 Water X - - X - - X X X - X X
M05-03 108-S05-037 MO5-10-Q30 Water X - - X - - X X X - X X
M05-04 108-S05-038 D05-01-Q30 Water X - - X - - X X X - X X

AL QTBLd.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 13 of 20)

QC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr.N Anions TDS TOC Sulfide Alkalinity

Site 05 (Continued) - Quarter 3
M05-05 108-S05-039 D05-02-Q30 Water X - - X - - X X X - X X'
M05-06 108-S05-040 M05-06-Q30 Water X - - X - - X X X - X X
M05-07 108-S05-041 M05-07-Q30 Water X - - X - - X X X - X X
M05-08 108-S05-042 M05-08-Q30 Water X - - X - - X X X - X X
M05-09 108-S05-043 M05-09-Q30 Water X - - X - - X X X - X X
M05-10 108-S05-044 M05-10-Q30 Water X - - X - - X X X - X X
D05-02 108-S05-045 D05-02-Q30 Water X - - X - - X X X - X X
D05-02" 108-S05-046 D05-02-Q30D Water X - - X ........
M05HW-01 108-S05-047 M05HW-01-Q30 Water X - - X - - X X X - X X
M05BS-01 108-S05-048 M05B5-Q30 Water X - - X - - X X X - X X

Site 06 - Quarter 3

M06-06 108 S06-003 M06-06-Q30 I Water X [ - [ - X I - - [ X I X I X I - X I X

Site 07 - Quarter 3

M07A-09 108-S07-013 M07A-09-Q30 Water X - - X - - X X X - X X
D07A-02 108-S07-014 D7A-02-Q30 Water X - - X - - X X X - X X
M07A-03 108-S07-015 MW7A-03-Q30 Water X - - X X X X X X - X X
W1 108-S07-016 Wl-07A-Q30 Water X - - X X X X X X - X X
W1" 108-S07-017 W1-07A-Q30D Water X - - X X X ......
M07A-04 108-S07-018 M02A-04-Q30 Water X - - X X X X X X - X X

Site 09 - Quarter 3

M09-06 108-S09-007 M09-06-Q30 Water X - - X - - X X X - X X
M09-06" I08-S09-008 M09-06-Q30D Water X -- - X ........

D09-01 I08-S09-009 D09-01-Q30 Water X - - X - - X X X - X X

Site 10 - Quarter 3

M10-01 108-S10-003 M10-01-Q30 I WaterI x [ - [ - [ x I - I - I x [ x I x [ - I x [ x
Site 11 - Quarter 3

IwatorlX-I-i x -1- xix xl- xlxMI1-06 108-S11-012 M11-06-Q30 Water X X X X X X X

AL_QTBL4.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 14 of 20)

I I I I I I I I I I IWell/ Laboratory Pesff

[_CID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide AIkalinit3

_ite 11 (Continued) - Quarter 3

VIll-01 108-S11-013 M11-01-Q30 Water X - - X - - X X X - X x

VII1-02 108-S11-014 M11-02-Q30 Water X - - X - - X X X - x X
Ml 1-02" 108-Sl 1-015 MI 1-02-Q30D Water X - - X ........

_ite 12 - Quarter 3

VII2-01 108-S12-003 M12-01-Q30 Water [ X I - - [ X [ - - [ X X X I - X I X

Site 13 - Quarter 3

VI13-06 108-S 13-009 M 13-06-Q30 Water X X - x x X X X x - x X

vI13-09 108-S 13-010 M 13-09-Q30 Water X - - x x X X x X - X X
VIWOR-5 108-S13-011 MWOR-5-Q30 Water X - - X X X X X X - X X

VIWOR-5* 108-S13-012 MWOR-5-Q30D Water X • - - X X X ......

Site 14 - Quarter 3

VI101-A 108-S14-003 M101-A-Q30 [Water[ X I - [ - [ X ] X [ X [ X ] X I X I - [ X [ X

Site 16 - Quarter 3

 ,6_04 0, 6.00M,6.04.  0IWaterlXl--I--XI -- -IXlX XI -- XlXM16-04" 108-S16-006 M16-04-Q30D Water X X .....

Site 19 - Quarter 3

MWDI3-3 108-S19-003 MWD13-3-Q30 I W_erl X I - I - I X I X I X I X I X I X I - I X I X
Site 21 - Quarter 3

M07B-01 108-$21-003 M07B-01-Q30 [Water [ X I - [ - [ X I - I - i X [ X I X [ - I X I X

Site 22 - Quarter 3

M07C-07 108-$22-009 M07C-07-Q30 Water X - - X X X X X X - X X
VI07C-08 108-$22-010 M07C-08-Q30 Water X - - X X X X X X - X X

D07C-01 108-$22-011 D07C-01-Q30 Water X - - X X X X X X - X X
VIW547-4 108-$22-012 MW547-4-Q30 Water X - - X X X X X X - X X

Site 23 - Quarter 3

_lO_.O_,o_.s,_oo_D,O,-O,-_oIwaterlx[-I- x I - -[x xlx -Ixl xVI530-2 108-$23-006 M530-2-Q30 Water X X X X X X X X X

AL Q IBL4.XLS
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 15 of 20)

L.bor.too I I I IP'sl I I I i I bQC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity

Background Well - Quarter 3

MBG-3 108-SBG-003 MBG-3-Q30 I waterl_ I x I x I x I x I x I x I x x I I x I x
Off Site Wells - Quarter 3

CW-I 108-CW-021 CW-1-Q30 Water - - - X - - X X X X X X

CW-2 108-CW-022 CW-2-Q30 Water - - - X - - x x X X x X
CW-3 108-CW-023 CW-3-Q30 Water - - - x - - X X X X x X

CW-4 108-CW-024 CW-4-Q30 Water - - - x - - X X X X X X
CW-5 108-CW-025 CW-5-Q30 Water - - - X - - x x x x X X

CW-5* 108-CW-026 CW-5-Q30D Water - - - X ........
CW-6 108-CW-027 CW-6-Q30 Water - - - X - - X X X X X X

CW-7 108-CW-028 CW-7-Q30 Water - - - X - - x x X x x X

CW-8 108-CW-029 CW-8-Q30 Water - - - X - - x x x x x x
CW-9 108-CW-030 CW-9-Q30 Water - - - x - - x x x x X X

QC Samples (Trip Blanks) - Quarter 3

Trip Blank 108-S00-021 Trip-01-Q30 Water X ...........
Trip Blank 108-S00-022 Trip-02-Q30 Water X - - - ........

Trip Blank 108-S00-023 Trip-03-Q30 Water X ...........
Trip Blank 108-S00-024 Trip-04-Q30 Water X ...........

l'rip Blank 108-S00-025 Trip-05-Q30 Water X ...........

tripBlank 108-S00-026 Trip-06-Q30 Water X ...........
l'rip Blank 108-S00-027 Trip-07-Q30 Water X ...........

l'rip Blank 108-S00-028 Trip-08-Q30 Water X ...........
Trip Blank 108-S00-029 Trip-09-Q30 Water X ...........
Trip Blank 108-S00-030 Trip-10-Q30 Water x ...........

AL_ QIBLd.XL$
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 16 of 20)

,.bor.too I I IPs I I [ I I I I IQC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity

Site 01 - Quarter 4

M028.E 108-S01-046 M028-E-Q40 Water X _. X - X X X X X X ..... - X X

M028-E* 108-S01-047 M028-E-Q40D Water X X - X X X • X X X - X X
M003-E 108-S01-003 M003-E-Q40 Water X - - X ........

M03 I-E 108-S01-004 M031 -E-Q40 Water X - - X - - X X X - X X
M030-E 108-S01-005 M030-E-Q40 Water X - - X - - X X X - X X

M033-A 108-S01-006 M033-A-Q40 Water X - - X - - X X X - X X

M034-A 108-S01-007 M034-A-Q40 Water X X - X X X X X X - X X
M035-A 108-S01-008 M035-A-Q40 Water X - - X - - X X X - X X

M028-C 108-S01-009 M028oC-Q40 Water X - -- X X X X X X - X X
MOOI-E 108-S01-010 MOO1-E-Q40 Water X X - X - - X X X - X X

M002-E 108-S01-011 M002-E-Q40 Water X X - X - - X X X - X X
M027-E 108-S01-012 M027-E-Q40 Water X - - X - - X X X - X X

M028-A 108-S01-013 M028-A-Q40 Water X X - X X X X X X - X X
M028-E 108-S01-014 M028-E-Q40 Water X X - X X X X X X - X X

M029-E 108-S01-015 M029-E-Q40 Water X X - X - - X X X - X X

Site 02 - Quarter 4

M010-A 108-S02-067 M010-A-Q40 Water X - - X - - X X X - ' X X
M013-A 108-S02-068 M013-A-Q40 Water X - - X - - X X X - X X

M017-A 108-S02-069 M017-A-Q40 Water X - - X - - X X X - X X

M019-E 108-S02-070 M019-E-Q40 Water X X - X - - X X X - X X
M019-E* 108-S02-071 M019-E-Q40 Water X X - X ........

M02 I-E 108-S02-072 M021-E-Q40 Water X - - X - - X X X - X X
M023-E 108-S02-073 M023-E-Q40 Water X X - X - - X X X - X X

M024-A 108-S02-074 M024-A-Q40 Water X - - X - - X X X - X X
M024-E 108-S02-075 M024-E-Q40 Water X - - X - - X X X - X X

M036-A 108-S02-076 M036-A-Q40 Water X - X X - - X X X - X X
M036-B 108-S02-077 M036-B-Q40 Water X - - X - - X X X - X X

M036-E 108-S02-078 M036-E-Q40 Water X - - X - - X X X - X X
M037-A 108-S02-079 M037-A-Q40 Water X - X X - - X X X - X X

M037-B 108-S02-080 M037-B-Q40 Water X - - X - - X X X - X X

M037-E 105-S02-081 M037-E-Q40 Water X - - X - - X X X - X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 17 of 20)

,.bor.,o.y i I i i i i i I[_CID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide AIk_!init3

Site02 - Quarter 4 (Continued)

_038-A 108-S02-082 M038-A-Q40 Water X - X X - - X 'X X - X X
M038-B 108-S02-083 M038-B-Q40 Water X - - X - - - X X X - X X
VI038-B* 108-S02-084 M038-B-Q40D Water X - - X ........

VI038-E 108-S02-085 M038-E-Q40 Water X - - X - - X X X - X X
VI039-A 108-S02-086 M039-A-Q40 Water X - X X - - X X X - X X
_039-B 108-S02-087 M039-B-Q40 Water X - - X - - X X X - X X
VI039-E 108-S02-088 M039-E-Q40 Water X - - X - - X X X - X X

_ite03 - Quarter 4

V103-04 108-S03-010 M03-04-Q40 Water X - - X X X X X X - X X
_03-05 108-S03-011 M03-05-Q40 Water X - - X - - X X X - X X "
VI03-07 108-S03-012 M03-07-Q40 Water X - - X X X X X X - X X

_ite04 - Quarter 4

_404-05 108-S04-028 M04-05-Q40 Water X - - X - - X X X - X X
M04-06 108-S04-029 M04-06-Q40 Water X - - X - - X X X - X X
M04-07 108-S04-030 M04-07-Q40 Water X - - X - - X X X - X X
D04-03 108-S04-031 D04-03-Q40 Water X - - X - - X X X - X X
MW360-1 108-S04-032 MW360-1-Q40 Water X - - X - - X X X - X X
MW360-2 108-S04-033 MW360-2-Q40 Water X - - X - - X X X - X X
MW360-3 108-S04-034 MW360-3-Q40 Water X - - X - - X X X - X X
MW360-4 108-S04-035 MW360-4-Q40 Water X - - X - - X X X - X X
MW360-4" 108-S04-036 MW360-4-Q40D Water X - - X ........

Site 05 - Quarter 4

M05-11 108-S05-049 M05-06-Q40 Water X - - X - - X X X - X X
M05-12 108-S05-050 M05-07-Q40 Water X - - X - - X X X - X X
M05-01 108-S05-051 M05-08-Q40 Water X - - X - - X X X - X X
M05-02 108-S05-052 M05-09-Q40 Water X - - X - - X X X - X X
M05-03 108-S05-053 M05-10-Q40 Water X - - X - - X X X - X X
M05-04 I08-S05-054 D05-01-Q40 Water X - - X - - X X X - X X

M05-05 108-S05-055 D05-02-Q40 Water X - - X - - X X X - X X
M05-06 108-S05-056 M05-06-Q40 Water X - - X - - X X X - X X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES
NAVAL AIR STATION, ALAMEDA

(Page 18 of 20)

we, L.bor.to I I I I I I [ r I !QC ID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity.

Site 05 - Quarter 4 (Continued)

M05-07 108-S05-057 M05-07-Q40 Water X - • - X - - X X X - X X

M05-08 108-S05-058 M05-08-Q40 Water X - - X - -. X X X - X X
M05-09 108-S05-059 M05-09-Q40 Water X - - X - - X X X - X X

M05-10 108-S05-060 M05-10-Q40 Water X - - x - - X X X - X X
D05-02 108-S05-061 D05-02-Q40 Water X - - X - - X X X - X X
D05-02" 108-S05-062 D05-02-Q40D Water X - - X ........

M05HW-01 108-S05-063 M05HW-01-Q40 Water X - - X - - X X X - X X
M05BS-01 108-S05-064 M05B5-Q40 Water X - - X - - X X X - X X

Site 06 - Quarter 4

M06-06 108-S06-004 MO6-O6-Q40 [ WaterI X - I - X I - I - x I x I X I - I x x
Site 07 - Quarter 4

M07A-09 108-S07-019 M07A-09-Q40 Water X - - X - - X X X - X X

D07A-02 108-S07-020 D7A-02-Q40 Water X - - X - - X X X - X X

M07A-03 108-S07-021 MW7A-03-Q40 Water X - - X X X X X X - X X
W1 108-S07-022 Wl-07A-Q40 Water X - - X X X X X X - X X
WI* 108-S07-023 W1-07A-Q40D Water X - - X X X ......

M07A-04 108-S07-024 M02A-04-Q40 Water X - - X X X X X X - X X

Site 09 - Quarter 4

M09-06 108-S09-010 MO9-O6-Q40 Water X - - X - - X X X - X X
M09-06" 108-S09-011 M09-06-Q40D Water X - - X ........

D09-01 108-S09-012 D09-0 I-Q40 Water X - - X - - x x x - X x

Site 10 - Quarter 4

MIO-O1 108-S10-004 MIO-O1-Q40 I water I X I - [ - X I - - [ X [ X X I - X [ X
Site 11 - Quarter 4

MI 1-05 108-S11-016 MI 1-05-Q40 Water X - - X - - x X x - X X

M11-06 108-S11-017 MI1-06-Q40 Water X - - X - - x X X - X X
MI1-01 108-S11-018 M11-O1-Q40 Water X - - X - - x X X - X x

MI !-02 108-S11-019 M11-02-Q40 Water x - - X - - x X x - X x
M11-02' 108-S11-020 MI 1-02-Q40D Water X - - X ........
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 19 of 20)

[_CID Identification Field Identification Matrix VOC SVOC PCB Metals TPPH TEPH Nitr-N Anions TDS TOC Sulfide Alkalinity

Site 12 - Quarter 4

VI12-01 108-S12-004 MI2-01-Q40 I Waterl X I - I - [ X I - I - I X I x I X I - I X I X
_ite 13 - Quarter 4

V113-06 108-S13-013 M13-06-Q40 Water X X - X X X X X X - X X
VI13-09 108-S13-014 MI3-09-Q40 Water X - - X X X X X X - X X
VIWOR-5 108-S13-015 MWOR-5-Q40 Water X - - X X X X X X - X X
VIWOR-5* 108-S13-016 MW0R-5-Q40D Water X - - X X X ......

_ite 14 - Quarter 4

VII01-A 108-S14-004 M101-A-Q40 I waterl x I - I - I x I x I x I x I x I x I - I x I x
_ite 16 - Quarter 4

 0 .16.007 IWaterlX -I- XI-I- xlxlxl-lx xVI16-04* 108-S16-008 M16-04-Q40D Water X X .....

Site 19 - Quarter 4

I VIWD13-3 108-S19-004 MWD13-3-Q40 I Water I X I - I - [ X I X I X I X I .X I X I - I X I X

iSite21 - Quarter 4

VI07B-01 I 108-S21-004 M07B-01-Q40 I waterl x ] - ] - [ x I - [ - I x [ x I x I - [ x [ x
Site 22 Quarter 4

M07C-07 108-$22-013 M07C-07-Q40 Water X - - X X X X X X - X X
M07C-08 108-$22-014 M07C-08-Q40 Water X - - X X X X X X - X X
D07C-01 108-$22-015 D07C-0I-Q40 Water X - - X X X X x x - X X
MW547-4 108-$22-016 MW547-4-Q40 Water X - - X X X X X X - X X

Site 23 - Quarter 4

o,o .o 1o,,_o4oIW orlXl-I- x I - -Ixl x x I _ xlxM530-2 I08-$23-008 M530-2-Q40 Water X X X X X X X X X

Background Well - Quarter 4

MBG-3 108-SBG-004 [ MBG-3-Q40 l Water [ X [ X [ X [ X I X I X I X I X [ X [ - I X ] X
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TABLE 4-1

FIELD AND LABORATORY IDENTIFICATION NUMBERS AND ANALYTES

FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

(Page 20 of 20)

Well/ Laboratory ] ] ] [ Pest/ ]QCID Identification Field Identification i Matrix i VOC i SVOC i PCB [ Metals[ TPPH TEPH[ Nitr-NlAnions[ TDS [ TOC Sulfide Alkalinit3
I

Off Site Wells - Quarter 4

CW-1 108-CW-031 CW-I-Q40 Water .... X - - X x x X x X
CW-2 108-CW-032 CW-2-Q40 Water - - - X - - • X X X X X X
CW-3 108-CW-033 CW-3-Q40 Water - - - X - - X X X X X x
CW-4 108-CW-034 CW-4-Q40 Water - - - X - - X x X X X X
CW-5 108-CW-035 CW-5-Q40 Water - - - X - - X X X X X X
CW-5* 108-CW-036 CW-5-Q40D Water - - - X ........
CW-6 108-CW-037 CW-6-Q40 Water - - - X - - x x X X X x
CW-7 108-CW-038 CW-7-Q40 Water - - - X - - X X X x X x
CW-8 108-CW-039 CW-8-Q40 Water - - - x - - x x x x x x
CW-9 108-CW-040 CW-9-Q40 Water - - - x - - x x x x x x

QC Samples (Trip Blanks) - Quarter 4

TripBlank 108-S00-031 Trip-0l-Q40 Water X ...........
TripBlank 108-S00-032 Trip02-Q40 Water X ...........
TripBlank 108-S00-033 Trip03-Q40 Water X ...........
]'ripBlank 108-S00-034 Trip-04-Q40 Water X ...........
]'rip Blank 108-S00-035 Trip05-Q40 Water X ...........
TripBlank 108-S00-036 Trip-06-Q40 Water X ...........
Trip Blank 108-S00-037 Trip-07-Q40 Water X ...........
]'ripBlank 108-S00-038 Trip-08-Q40 Water X ...........
TripBlank 108-S00-039 Trip-09-Q40 Water X ...........
TripBlank 108-S00-040 Tfip-10-Q40 Water X ...........

Notes:

bgs Below ground surface TDS Total dissolved solids
CLP (U.S. EPA) Contract Laboratory Program TEPH Total extractable petroleum hydrocarbons
ID Identification TOC Total organic carbon
Nitr-N Nitrate/Nitrite-N TPPH Total purgable petroleum hydrocarbons
PCB Polychlorinatedbiphenyls VOC Volatileorganiccompounds
Pest Pesticides X Analysisperformed
QC Quality control * Duplicate groundwater samples - Note that the specific wells where duplicate samplesare collected will be
SVOC Semivolatile organic compounds selected in the field by the samplingteam. The wells included in this table are examplesonly.

-- Not analyzed
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TABLE 4-2

CONTAINERS, PRESERVATION, AND HOLDING TIME REQUIREMENTS

• FOR GROUNDWATER AND QUALITY CONTROL SAMPLES

NAVAL AIR STATION, ALAMEDA

Volatile Organic Water CLP SOW 40 ml vials with 3 HCL to pH<2, 14 days
Compounds Teflon-lined cap Cool, 4 °C

Semivolatile Organic Water CLP SOW l-liter Amber glass 2 Cool, 4 °C 7 days to
Compounds bottlewithTeflon-lined extraction40

cap days after
extraction

Organochlorine Water CLP SOW l-liter Amber glass 2 Cool, 4 °C 7 days to
pesticides/ bottle with Teflon lined extraction; 40
Polychlorinated cap days after
Biphenyls extraction

Total Organic Carbon Water SM 5310 8-ounce glass jar with 1 Cool, 4 °C 28 days
Teflon-lined cap

TotalPurgable Water 8015 40mlvialswith 3 HCLtopH<2, 14days
Petroleum Hydrocarbons Modified Teflon-lined cap Cool, 4 °C

Total Extractable Water 3510/8015 l-liter Amber glass 2 Cool, 4 °C 7 days to
Petroleum Hydrocarbons Modified bottle with Teflon-lined extraction; 40

cap days after
extraction

.............................. :::::.: ::: ::::::::: :::::::.:_::...,:::_ .:_::.. ============================================ _::_::_::_::_::::::_:_::::_::_:_::::_:_:::_::::::::_::::::::.:_::_:_::_:_::_:_:_:_:_::_:::::_:_::_:._:_:_::_:_:_:_:_:_:_:_:_:::::_:_:_:_:_:_:::_:_::_::_::_::::::::::_::::_::::_::::::::::::::_:::::::::::::::::::::::::::.:.:_:_:_::[:_[:_::[:_::::::::_:::::::::_:::_:_::_:_::::_:_:_::_:_::_:_:_:_::::::::::::_:_::_....

Metals Water CLPSOW l-literpolyethylene 1 HNO3topH<2, Mercury28
bottle Cool,4°C days;allothers

6 months

Anions Water 300.0 500mlpolyethylene 1 Cool,4°C 28days
bottle

TotalDissolvedSolids Water 160.1 l-literpolyethyleneor 1 Cool,4 °C 7 days
glass bottle

Sulfide Water 376.1/376.2 l-liter polyethylene 1 2ml zinc acetate 7 days
bottle plusNaOHto

pH>9, Cool, 4 °C

Nitrate/Nitrite as Water 353.2 l-liter polyethylene 1 Cool, 4 °C 48 Hours
Nitrogen bottle

Alkalinity Water 310.1 l-literpolyethylene 1 Cool,4°C 14Days
bottle

Notes:

CLP U.S. EPA Contract laboratory program
HCL Hydrochloricacid
HNO3 Nitric acid
ml Mililiter
SM StandardMethods
SOW Statementof Work
< Lessthan
> Greaterthan

AL_QTBLS, DOC
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5.0 MEASUREMENT AND DATA ACQUISITION

This section discusses sampling process design, sampling method requirements, method requirements

by data category, quality control requirements and frequency, instrument and equipment requirements,

data acquisition, and data management.

5.1 SAMPLING PROCESS DESIGN

A non-probabilistic (judgmental) sampling design was developed for the NAS Alameda RI when the

wells were initially installed. Non-probabilistic sampling involves selecting sample locations based on

experience and knowledge of the site (EPA 1993). Non-probabilistic samples can be used subjectively

to provide data about specific areas of the site.

Based on existing data and knowledge of the site, upto 100 groundwater monitoring wells (91 wells

located on-base and potentially 9 wells located off-base) will be sampled to characterize the area for

known or suspected contamination. The sampling approach contains four elements: (1) groundwater

samples will be collected from 91 on-base monitoring wells to characterize potential groundwater

......... contamination at NAS Alameda; (2) groundwater sampling will be conducted on a quarterly basis to

monitor potential groundwater contaminant levels; (3) one sample will be collected from each of the

designated on-base groundwater monitoring wells during each of the four quarterly groundwater

sampling rounds, and (4) groundwater samples may be collected from 9 off-base water wells to provide

additional data on background water quality and monitor groundwater movement•

The sampling locations were selected to provide supplementary groundwater information for NAS

Alameda. The information gained from this investigation (along with previous data) will provide

additional groundwater data for the RI at NAS Alameda.

5.2 SAMPLING METHOD REQUIREMENTS
..._ a

Sampling method requirements are described in detail in the FSP, and are briefly discussed in the

following sections.

Alm_qapp,doc 5-1
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5.2.1 Groundwater Monitoring Well Sampling

_' One hundred monitoring wells will be sampled after water level measurements are recorded and each

well is properly purged. The purged water will be stored on base in the investigation-derived waste

(IDW) area. Four rounds of groundwater sampling are to be conducted over the course of one year to

measure potential groundwater contaminant levels. The groundwater samples will be analyzed for the

analytes shown in Table 4-1. A PID will be used during well sampling at the wells specified in the HSP

to estimate possible organic vapor contamination from the monitoring wells. Groundwater sampling

methods are described in the FSP. Information collected during field sampling of groundwater will

include depths to groundwater and to the bottom of the well, temperature, conductivity, and pH.

5.3 METHOD REQUIREMENTS BY DATA CATEGORY

Data obtained for the characterization of NAS Alameda fall into two categories: screening data and

definitive data. Accuracy goals for sample analyses are presented in Section 3.0 of this QAPP. The

following sections describe the methods used to obtain data in each of the data categories.

5.3.1 Field Screening Method Requirements

Screening data will be used for health and safety monitoring purposes, to determine possible

contamination, and to ensure complete well development/purging for the acquisition of groundwater

samples. PID screening results will be used for health and safety monitoring purposes and to determine

' possible hydrocarbon contamination of groundwater. The field screening equipment to be used includes

a PID, a pH meter, a conductivity meter, and a thermometer. Stabilization of the pH, conductivity, and

temperature parameters are necessary to ensure complete well purging prior to groundwater sampling.

The following sections briefly describe the methods that will be used to obtain screening data.

5.3.1.1 Photoionization Detector

The PID will be equipped with an 11.7 electron volt (eV) lamp to maximize the number of target

compounds detected on the PID. The field screening will be used as a qualitative technique for

determining the presence ofvolatiles in some of the monitoring wells. A list of the monitoring wells

requiring field screening may be found in Table 6-2 of the HSP. The samples used during the field

screening process must be equilibrated at roughly the same temperature to provide comparable readings.
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The PID measurements will be taken in the breathing zone above the well, or, the zone where an

individual may be exposed to the highest concentration of volatile compounds.

5.3.1.2 pH

Field measurements of the pH for aqueous samples will follow PRC's SOP No. 012 as_described in

Appendix A of the FSP (Volume Ha of this groundwater monitoring plan). The pH will be measured

electrochemically using either a glass electrode, in combination with a reference potential electrode, or a

combination electrode. A two-point daily calibration of the pH meters will be performed prior to field

analysis using reference standards. The pH is an important parameter for predicting fate and transport of

chemicals in groundwater (such as metal speciation and solubility ofphenolics).

5.3.1.3 Electrical Conductivity

Electrical conductivities of aqueous samples will be measured during field activities following PRC's

SOP No. 013 as described in Appendix A of the FSP (Volume IIa of this groundwater monitoring plan).

The specific conductivity meter will be calibrated prior to use in the field with potassium chloride

reference standards. Temperature corrections will be applied during data acquisition following the

...... manufacturer's instructions.

5.3.1.4 Temperature

The temperatures of aqueous solutions collected during field activities will be measured following PRC's

SOP No. 011 as described in Appendix A of the FSP (Volume IIa of this groundwater monitoring plan).

Temperature will be measured using a mercury thermometer, thermistor, or a temperature meter. The

mercury thermometer is certified factory calibrated. The thermistor and temperature meters will be

calibrated against a mercury thermometer. Temperature probes will be rinsed twice with deionized water

prior to measurement and between samples.

5.3.2 Definitive Data Methods Requirements

Table 5-1 presents the analytical parameters and methods that will be used for the analysis of

groundwater samples collected at NAS Alameda. The following subsections briefly describe the

analytical methods that will be used for this project.
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5.3.2.1 Volatile Organic Compounds

VOCs will be measured by a CLP purge-and-trap gas chromatography/mass spectrometry (GC/MS)

method applicable to the determination ofpurgeable organics in aqueous samples. The CLP VOC target

compound list (TCL) will be used and a mass spectral library search will be performed to identify the 30

highest concentration, nontarget compounds in each sample. These compounds are commonly referred to

as tentatively identified compounds (TIC). Table 3-5 pre_ents the CRQLs for VOCs.

5.3.2.2 Semivolatile Organic Compounds

SVOCs will be measured by a CLP GC/MS method applicable to the determination of a number of

organic compounds that are partitioned into an organic solvent and are amenable to detection using gas

chromatography (GC). Table 3-5 presents the CRQLs for SVOCs. The CLP SVOC TCL will be used

and a mass spectral library search will be performed to identify the 30 highest concentration, nontarget

compounds in each sample. These compounds are commonly referred to as tentatively identified

compounds (TIC).

_ 5.3.2.3 Organochlorine Pesticides and PCBs

Organochlorine pesticides and PCBs will be measured by a CLP GC method applicable to the

determination of certain organochlorine pesticides and PCBs in groundwater. Table 3-5 presents the

TCL and the CRQLs for organochlorine pesticides and PCBs analyses.

5.3.2.4 Total Petroleum Hydrocarbons

Total petroleum hydrocarbons will be analyzed in accordance with the "Leaking Underground Fuel Tank

(LUFT) Field Manual" (California State Water Resources Control Board [SWRCB], 1988) and by EPA

Method 8015 (EPA 1986), modified for both purgeable and extractable petroleum hydrocarbons. The

calibration fuel for purgeable petroleum hydrocarbons will be gasoline. The calibration fuels for

extractable petroleum hydrocarbons will be diesel No. 2 and motor oil. In accordance with the PRC

SOW for laboratory services (PRC 1995), the laboratory will appropriately flag any chromatograph

patterns for samples not conforming to specific retention time windows or pattern recognition criteria for

the calibration fuels.
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5.3.2.5 Metals

CLP metals will be analyzed using inductively coupled plasma atomic emission spectroscopy (ICP) and

graphite furnace atomic absorption (GFAA). Table 3-5 presents the TCL and the CRQLs for metals

analyses.

5.3.2.6 Alkalinity

Alkalinity will be determined by sample titration to an electrometrically determined endpoint of pH 4.5.

Alkalinity is reported in milligrams per liter as calcium carbonate (mg/L CaCo3).

5.3.2.7 Ion Chromatography (Common Anions/Nitrate-N and Nitrite-N)

Ion chromatography will determine the common anions such as chloride, fluoride, phosphate, sulfate,

nitrate-N, and nitrite-N.

5.3.2.8 Total Dissolved Solids (TDS)

...... For TDS analyses a well mixed sample will be filtered through a standard glass fiber filter, and the

filtrate will be evaporated to dryness in a pre-weighed dish and dried to a constant weight at 180 °C. The

increase in dishweight represents the total dissolved solids.

5.3.2.9 Total Organic Carbon (TOC)

Total organic carbon (TOC) in groundwater will be analyzed in accordance with Standard Method 5310B

(APHA 1992).

5.4 QUALITY CONTROL REQUIREMENTS AND FREQUENCY

QC checks are instituted to obtain accurate and precise data and to document the quality of the data.

These checks cover the field sampling effort and the laboratory analytical work. This section discusses

the required QC checks and their frequency (see Table 5-2).
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5.4.1 Field Quality Control Samples

...... Field QC samples, consisting of trip blanks and field duplicates, will be collected for laboratory analysis

to check sampling and analytical accuracy and precision. Collection of these samples is consistent with

guidelines presented in the Navy QA requirements (Naval Energy and Environmental Support Activity

['NEESA], 1988). Table 5-3 summarizes field QC samples.

5.4.1.1 Trip Blanks

Trip blanks are laboratory samples of analyte-free water which will be included in the transport container

used to ship water samples requiring VOC analysis. Trip blanks will originate at the analytical

laboratory, will be shipped to the field, packaged with the investigative samples, and shipped unopened

back to the laboratory. Trip blanks will be analyzed for VOCs. They are indicative of the type and level

of VOC contamination, if any, introduced during sample shipment from the field and during storage at

the laboratory.

5.4.1.2 Field Duplicate Samples

Field duplicate samples are used to help evaluate the precision of the laboratory data. The duplicate

samples will be collected immediately at_era groundwater sample is collected using the same

groundwater collection technique and equipment but submitted to the laboratory as a separate sample to

assess the consistency of the overall sampling and analysis system. Field duplicate samples will be

collected, numbered, packaged, and sealed in the same manner as other samples, and submitted blind to

the laboratory. Duplicates will be collected at the rate of approximately 10 percent of the groundwater

samples and analyzed for the constituents requested in the original sample that provide data in support of

risk assessment, including, CLP VOCs, CLP SVOCs, pesticides/PCBs, CLP metals, and TPH

constituents. Nitrate as N, anions, TDS, TOC, sulfide, and alkalinity analyses will not be requested for

duplicate samples.

5.4.2 Laboratory Quality Control Parameters

Laboratory QC samples and procedures will be performed at the frequency specified in the referenced

method, and as required by the laboratory's specific QA/QC program. These QC samples and procedures

may include the following:
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• Method blanks

........ • Matix spike/Matrix spike duplicates

• Matrix duplicates

• Laboratory control samples

• Interference cheek samples

• Post-digestion spike samples

• Instrument performance check samples

• Internal standards

• Surrogate standards

5.4,3 Field Measurement Quality Control

Field measurement will be conducted as part of the sampling program. Table 5-3 summarizes the field

measurement quality control procedures. These measurements and the associated QC practices will

,_......, include:

• PID

- Instrument will be calibrated daily according to the manufacturer's specifications

- In addition, 5 percent of all measurements will be taken in duplicate

• pHmeter

- Instrument will be calibrated daily according to the manufacturer's specifications

- In addition, 5 percent of all measurements will be taken in duplicate

• Conductivity meter

- Instrument will be calibrated daily according to the manufacturer's specifications

- In addition, 5 percent of all measurements will be taken in duplicate
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If the results fail to meet the objectives set for data quality, calibration of the instrument in question will

be conducted as described in Section 5.5.1. If the instrument still fails to meet the QC criteria, it will be

........... removed from service and replaced.

5.5 INSTRUMENT AND EQUIPMENT TESTING, INSPECTIONS, AND

MAINTENANCE REQUIREMENTS

Hazco, or another qualified supplier, will provide the necessary field equipment, instruments, and

supplies for field efforts. Instruments received from the supplier will be inspected, calibrated, and tested

prior to use in the field. Included in the supplier's rental agreement will be the appropriate corrective

action procedure for inappropriate, damaged, or non-compliant materials or instruments received.

Instruments received from the supplier will include the manuals required for correct operation and

calibration of the instrument. The calibration, blank, and analytical results will be reported on the field

forms. The following sub-sections describe the calibration of instruments and inspection of supplies.

5.5.1 Instrument Calibration and Frequency

Field instruments will be calibrated using the procedures specified in the PRC SOPs discussed in

..... Appendix A of the FSP (Volume IIa of this groundwater monitoring plan), and within the guidelines of

the manufacturer's specifications. The frequency varies with different field instruments but, at a

minimum, calibration shall be conducted daily.

For analytical laboratory procedures, the analytical instruments must be calibrated within the analytical

method requirements specified in the SOPs and, in addition, the PRC SOW (PRC 1995). Calibration

information, including date and time, will be logged on the appropriate form, logbook, document, and

electronic format. The analytical laboratories will perform and retain documentation of calibration and

maintenance of instruments used for the analysis of samples.

5.5.2 Inspection and Acceptance Requirements for Supplies and Consumables

Supplies and consumables to be used in the field will be procured and received prior to mobilizing into

the field. Prior to use, the items will be inspected and tested. Any defective material will be replaced

prior to the onset of the sampling event.

ALM_QAPP.DOC 5-8
8/6/97



Sample containers with the appropriate preservatives will be prepared by the analytical laboratory

"_ following laboratory procedures. Containers will meet EPA specifications for certified clean containers.

Containers and coolers will be inspected prior to use for packing and shipping samples. In addition,

containers will be field inspected. Defective material will be replaced prior to the onset of the sampling

event.

Appropriate packaging materials (such as bubble-wrap, plastic bags, and tape) will be available for

packing samples to avoid breakage during transportation.

5.6 DATA ACQUISITION REQUIREMENTS

Data acquired through the analyses of samples will be reported following formats established by the

method, the PRC SOW (PRC 1995), and within the required deliverable schedule. Data from analytical

laboratories will be presented in a CLP hard copy or equivalent data package and in the electronic data

deliverable (EDD) format detailed in the PRC SOW (PRC 1995).

The EDD is an ASCII file of the results and sample identification information downloaded into a specific

file structure from the laboratory information management system. The EDD will be imported into the

NAS Alameda database. Data and QC information in the file must be within the limits established by the

PRC SOW (PRC 1995) for correct transfer of the data from the laboratory. If an EDD is not correctly

structured, the laboratory is required to resubmit the data file in a timely manner.

Field laboratory results will be recorded on the appropriate field forms for data entry into the NAS

Alameda database. Data entered into the database, either from field forms or imported from an EDD,

will be reviewed for accuracy.

5.7 DATA MANAGEMENT

The following sections outline the project data management scheme.
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5.7.1 Field Data Management

' ........ The PRC Project Manager will be responsible for the review, transfer, and storage of data collected in the

field for NAS Alameda. Documentation of field activities, which includes sampling, logging, and field

screening measurements, will be documented by the U&A Field Project Manager as described in Section

4.0. Field change request forms and daily field progress reports will be filed by the PRC Project

Manager; copies will be included as an appendix to the final QCSR.

5.7.2 Laboratory Data Management

Upon the receipt of the samples at the laboratory, the laboratory sample custodian will reconcile the

information on the COC forms with the sample bottles received. The sample custodian will document

any anomalies and report these to the laboratory project manager. Anomalies will be resolved with the

PRC project chemist. The information on the COC forms will then be entered into the laboratory's

information management system along with the analyses being requested. The proper sample container

labels will be generated and attached to the containers.

Data that are acquired through the sample preparation, analysis, and reporting processes will be tracked

........... using the laboratory's information management system. Data will either be transferred from the

instrumentation electronically to the laboratory's information management system, or qualified personnel

will enter the data through terminals. The laboratory is responsible for tracking QC sample

measurements, along with the specific sample results, on a batch basis. Any QC sample measurements

that exceed the specified QC limits for the project will be flagged on the data and discussed in the

laboratory's case narrative. QC problems which directly impact data quality will immediately be

communicated to the PRC project chemist. The laboratory will implement any necessary corrective

actions which also will be appropriately documented. After data are collected, reviewed, and approved,

the laboratory will generate an EDD and a CLP data package from the laboratory's information

management system and deliver them to the PRC project chemist.

The laboratory project manager is responsible for proper sample handling and documentation. The

documentation will allow for the tracking of individual samples from the time of receipt by the laboratory

or by the laboratory courier, until the submittal of the final data package and electronic deliverable to the

PRC project chemist. Laboratory sample receipt deficiency reports and nonconformance memos will be
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utilized by the laboratory to document and disseminate non-conformance information to the PRC project

chemist.

The laboratory is required to maintain the analytical records for a period of 10 years. Data are stored by

a combination of hard copy and computer tapes.

Magnetic tape data will include information directly from the GC or GC/MS systems. Should a data

quality problem arise which requires magnetic tape review, the data will be made available to PRC.

5.7.3 PRC Data Management

The laboratory will be responsible for sending a hard copy of the CLP data package and an EDD on

computer diskette to the PRC project chemist. Upon the receipt of the data package, the EDD will be

imported into the NAS Alameda database. The importing program will check the format and content of

the EDD for compliance and comparability with the NAS Alameda database. Any errors reported by the

importing program will be thoroughly investigated. If necessary, the laboratory will regenerate the

deliverable. The EDD and the hard copy will also be checked for completeness by the project chemist.

Any missing data or information will be requested from the laboratory.

Data tables will be printed from the database. A copy of both the data tables and the hard copy data

package will be sent to an outside party for data validation, as described in Section 6.4 of this document.

The validation will apply qualifiers or comment codes, as appropriate, to data and will mark the data

tables for input into the database. The validator will prepare a data validation report and return the data

package, marked tables, and data validation report to the PRC project chemist.

The PRC project chemist will perform a technical review of the data validation report as described in

Section 6.1.3. The data tables will be submitted to a data entry person for input into the database. The

final version of the data validation report will be generated complete with the analytical result tables

containing the appropriate qualifiers and comment codes. This complete data validation package will be

stored with the raw analytical data. A copy of the validation report narratives will be submitted with the

QCSR.
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The PRC project chemist will be responsible for the proper handling of the data. At the conclusion of the

project, the PRC project chemist will prepare a QCSR in support of the report, which will summarize the
k , _r.j

overall quality of the data and will assess whether the DQOs were achieved. Hard copy data packages

are stored in an off-site storage facility and the final version of the electronic data tables will be archived

onto electronic data diskettes for permanent storage.
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TABLE 5-1

LABORATORY ANALYTICAL METHODS

• Y NAVAL AIR STATION, ALAMEDA

................................................................................................................................... i
] ]]

Volatile Organic Compounds CLP SOW CLP SOW 1994 TCL GC/MS

Semivolatile Organic Compounds CLP SOW CLP SOW 1994 TCL GC/MS

Organochlorine Pesticides and CLP SOW CLP SOW 1994 TCL GC/ECD
Polychlorinated Biphenyls
Total Purgeable Petroleum Hydrocarbons 8015 EPA 1986 -- GC/FID

Modified

Total Extractable Petroleum Hydrocarbons 3510/8015 EPA 1986 -- GC/FID
Modified

Metals (Including Mercury) CLP SOW CLP SOW 1995 TAL ICP & AA & GFAA &
CVAA

Alkalinity 310.1 EPA 1983 -- Titration

Common Anions 300.0 EPA 1983 -- Ion chromatography

Sulfide 376.1/376.2 EPA 1983 -- Titrimetric/Colormetric

Nitrate/Nitrite-N 353.2 EPA 1983 -- Cadmium Reduction

TotalDissolvedSolids 160.1 EPA1983 -- Gravimetric

'".... " Total Organic Carbon 9060 EPA 1986 -- Carbonaceous Analyzer

Notes:

AA Atomic absorption spectroscopy
CLP SOW 1994 EPA Contract Laboratory Program Statement of Work for Organics Analysis
CLP SOW 1995 EPA Contract Laboratory Program Statement of Work for Inorganics Analysis
CVAA Cold vapor atomic absorption spectroscopy
EPA 1983 Methods for Chemical Analysis of Water and Wastes, March
EPA 1986 Test Methods for Evaluating Solid Waste, SW-846, 3rd Edition
GC Gas chromatography
GFAA Graphite furnace atomic absorption spectroscopy
ICP Inductively coupled plasma emission spectroscopy
MS Massspectrometry
SMEWW 1992 Standard Methods for the Examination of Water and Wastewater, 18th Edition (APHA)
TAL Targetanalytelist
TCL Target compoundlist
-- NotAnalyzed
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TABLE 5-2

FIELD AND LABORATORY QUALITY CONTROL SAMPLES
......... NAVAL AIR STATION, ALAMEDA

.........Ii!iii iiili  N iii
Trip Blank One per cooler when analyzing for VOCs

Field Duplicate (groundwater) 10 percent

Method blanks One per sample delivery group

Matrix Spike/Matrix Spike Duplicate Pair 5 percent a
(organics)

RawMatrix Spike 5percentb

Matrix Duplicate (inorganics) 5 percent c

Laboratory Control Sample. One per sample delivery group

Interference Check Sample One per sample delivery group for metals

Post-digestion Spike Samples One per sample delivery group for metals

Instrument Performance Check Samples One per sample delivery group

Internal Standards All GC/MS samples

Surrogate Standards All GC/MS samples

Notes:

\ ...... a At least one matrixspike (MS)/matrix spike duplicate (MSD) pair will be included with each analytical
batch. The sample selected for the MS/MSD pair will be chosen by the field personnel and submitted to the
laboratory in triplicate.

b At least one MS will be included with each analytical batch. The sample selected for the MS will be chosen
by the field personnel and submitted to the laboratory in duplicate.

At least one matrix duplicate (MD) will be analyzed with each analytical batch. The sample selected for the
MD will be chosen by the laboratory.

GC/MS Gas Chromatography/Mass Spectrometry
VOC Volatile Organic Compound
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_ii_¸ ....

TABLE 5-3

FIELD MEASUREMENT QUALITY CONTROL PROCEDURES

NAVAL AIR STATION, ALAMEDA

iiiiii iiiiiii i/..../   i.iiiii',iiiiiiiii !iii ...............................................................................................................................................................................
Organic Vapor NA Calibration Dally Response 20% of Repeat measurement and/or
Monitoring verificationcheck expectedvalue recalibrate

pH EPA9040B pH4andpH10 Ateachsampling 0.1pHunit Recalibrate
buffer location

Conductivity EPA 120.1 Field duplicate 10%of field samples 5% Repeat measurement and/or
recalibrate

Temperature EPA 170.1 Field duplicate 10%of field samples <1.0 °C Repeat measurement

Notes:

a All corrective actions will be documented, and the records will be maintained by the projectmanager.
NA Not Applicable
QC QualityControl
< Lessthan
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6.0 ASSESSMENT AND OVERSIGHT

...... An assessment evaluates the capability and performance of a measurement system or its components and

identifies problems warranting correction. This section presents the activities for assessment, response

actions, reports to management, and data validation and usability, for the effectiveness of the

implementation of the QAPP.

6.1 ASSESSMENT

Assessments projected for the site characterization activities at NAS Alameda include (1) performance

evaluations, (2) technical systems audits, (3) technical reviews, and (4) field audits.

6.1.1 Performance Evaluations

The performance evaluation will include a review of the existing project and QC data to assess the

accuracy of a total measurement system or a component of the system. Laboratory performance

evaluations are conducted routinely by the Navy and PRC. Internal performance evaluations or audits for

the laboratory are described in the laboratory's QA plan.

6.1.2 Technical Systems Audits

Technical systems audits will be used to verify adherence to QA policies and SOPs. This type of audit

may consist of an on-site review of measurement systems including facilities, equipment, and personnel.

Additionally, procedures for measurement, QC, and documentation may be evaluated. Technical systems

audits will be conducted on a regularly scheduled basis, with the first audit conducted shortly after a

system becomes operational.

6.1.3 Technical Reviews

Technical reviews will be performed by the PRC project chemist for reports and deliverables, including

data validation reports and the QCSR. Data validation reports will be reviewed for technical accuracy by

a chemist independent from the data validator. The data validation reports will be reviewed for

consistency within the project as well as within the overall investigation.
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6.1.4 FieldAudits

Field audits will involve an on-site visit by an auditor or auditing team. Field audits will be conducted at

the program level rather than the project level. The PRC quality management plan specifies audits to be

performed annually. Because the auditors are independent of the Groundwater Monitoring field

activities, it is unknown whether the activities planned for NAS Alameda will be audited. Items to be

examined include the availability and implementation of approved work procedures; calibration and

operation of equipment; packaging, storage, and shipping of samples; documentation of procedures and

instructions; and nonconformance documentation. Audits may include evaluating QAPP adherence,

training status, health and safety procedures, activity and performance records, budget status, QC data,

calibrations, conformance to SOPs, and compliance with laws, regulations, policies, and procedures. If

an audit is conducted, an audit report will be prepared which includes a brief description of the activities,

an audit summary, required corrective actions, and quality improvement opportunities.

6.2 RESPONSEACTION

An effective QA program requires prompt and thorough correction of nonconformances affecting quality.

Rapid and effective field and laboratory corrective action procedures minimize the possibility of

questionable data or documentation. QA problems and corrective actions will be documented to provide

a complete record of QA activities.

6.2.1 Field Corrective Action Procedures

Field corrective action procedures will depend on the severity of the nonconformance. In cases where

immediate and complete corrective action may be implemented by field personnel, corrective actions will

be recorded in the field logbook and summarized in the daily field progress report and site logbook.

Nonconformances identified during an audit that have a substantial impact on data quality require the

completion of a corrective action memo. This memo may be completed by an auditor or any individual

who suspects that any aspect of data integrity is being affected by a field nonconformance. The memo

shall include a description of the problem and the required corrective action.
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Copies of the corrective action memo will be distributed to the PRC and U&A project managers, the

U&A field project manager, the PRC QA officer, and the project file. The PRC QA officer will forward

.....__ the memo to the program manager and the PRC QA program manager as appropriate. Key personnel will

meet to discuss the following:

• Determine when and how the problem developed

• Assign responsibility for problem investigation and documentation

• Determine the corrective action needed to eliminate the problem

• Design a schedule for completion of the corrective action

• Assign responsibility for implementing the corrective action

• Document and verify that the corrective action has eliminated the problem

The person identified as responsible for implementing the corrective action shall also be responsible for

completing a follow-up memo documenting the completion of the corrective action. The follow-up

memo shall be submitted to the PRC QA officer to evaluate that the solution has adequately and

permanently corrected the problem. The PRC QA program manager can require data acquisition to be

.......... limited or discontinued until the corrective action is complete and the nonconformance eliminated. The

PRC QA program manager can also request the reanalysis of any or all data acquired since the system

was last in conformance.

6.2.2 Laboratory Corrective Action Procedures

The internal laboratory corrective action procedures and a description of out-of-control situations

requiring corrective action are contained in the laboratory's QA plan. At a minimum, corrective action

will be implemented when control chart warning or control limits are exceeded, method QC requirements

are not met, or sample holding times are exceeded. Laboratory corrective action procedures require that

the laboratory identify out-of-control situations that could result in significant amounts of qualified data

and perform a corrective action designed to reduce the amount of qualified data. This corrective action is

often the re-analysis of samples once the cause of the out-of-control situation has been identified and

corrected. Out-of-control situations will be reported to the PRC project chemist within 2 working days of

identification. In addition, a corrective action report, signed by the laboratory director or the PRC and
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U&A project managers and the laboratory QC coordinator, will be provided to the PRC project chemist.

The corrective action report shall include a description of the problem, the identification of affected

samples, and the required corrective action.

6.3 REPORTS TO MANAGEMENT

A summary progress report will be prepared on a monthly basis by the PRC project manager and

submitted to the Navy. The report may include the following:

• Audit results, if an audit has been conducted during the reporting period

• Status of the project

* Instrument, equipment, or procedural problems affecting QA and recommended solutions

• Objectives from the previous report that have been achieved

• Objectives from the previous report that have not been achieved

• Work and objectives that have been planned for the following month

This information will also be required from any subcontractors and will be included in PRC's monthly

status report.

6.4 DATA VALIDATION AND USABILITY

This section provides an overview of the data validation process and how data usability will be

documented. The data validation process ultimately enables reconciliation of the data with the project

objectives.

6.4.1 Data Review, Validation, and Verification Requirements

Through the data validation process, the data will be evaluated for acceptable quality and quantity, based

on the critical indicator parameters ofPARCC (EPA 1987a). These parameters are discussed in detail in

Section 3.3.

Analytical methods for each SDG will be validated on the basis of the criteria listed in the following:
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• "U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic
Data Review" (EPA 1994c)

• "U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic
Data Review" (EPA 1994d)

Samples in each SDG will receive a cursory validation review and 10 percent of the samples for each of

the analyses performed will receive a full validation review. Table 6-1 lists the cursory validation

criteria and the full validation criteria.

After the data have been reviewed, data validation qualifiers will be applied to the analytical results.

Data validation qualifiers are alphabetical characters that are placed next to each reported value that

correspond to QC issues that may have affected the analytical results. Table 6-2 lists data validation

qualifiers and their definitions based on functional guidelines (EPA 1994c).

A QCSR will be written by the PRC project chemist. As discussed in Section 4.5 of this document the

QCSR will summarize the project goals stated in the DQOs and the PARCC criteria, and how well the

analytical data support the DQOs. The QCSR will include the following items:

........ • Reconciliationof the data with DQOs

• Laboratory data validation summary

• Field screening data summary

• Limitations on the applicability of the data

• Any quality assurance plan modifications from the work plan

• Field audit report

• Any corrective actions performed

The data validation summary will include a brief description of the results of the data validation process

for each analytical method. This description will consist of the assessment of data quality in terms of the

PARCC criteria. The details of the data validation process for each SDG, along with the validated

analytical results, will be included as data validation narratives in an appendix of the QCSR.
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The laboratory will submit analytical reports in hard copy and electronic formats. All analytical reports

will be submitted with laboratory qualifiers that are defined by either the EPA CLP SOW or the laboratory

SOPs. Data submitted with CLP or laboratory-defined qualifiers will identify items such as

(1) nondetected values, (2) values below the CRQL (considered estimated values), and (3) values with

problems during the analysis. Through data validation, these CLP or laboratory-defined data qualifiers

will be evaluated for appropriateness and replaced, as necessary, by the functional guidelines data

validation qualifiers listed in Table 6-2 to notify the data user of the validity of the data. A database

program created at PRC will be used to transfer data from the laboratory by an ASCII-formatted diskette.

This database will allow (1) the data validation qualifiers to be Substituted as necessary for the original

laboratory qualifiers, (2) correction of detected data errors, (3) other software to be interfaced, and

(4) tables to be printed with the validated results in various formats.

In addition to the analytical results with associated qualifiers, the printed tables will also include a

comment column. The comment column is used to provide an explanation for any assigned qualifiers.

The alphabetical letters "a" through "h" are used in the comment column and are comment codes which

reference different QC issues that may have affected the analytical results. Table 6-2 lists the associated

definitions for these comment codes. The comment codes on the analytical tables will provide the reader

with an immediate explanation for the qualifier attached to the result. The comment code will also

enable the reader to locate a detailed discussion of the QC issue in the appropriate data validation

narrative.

6.4.2 Reconciliation with Data Quality Objectives

The PRC project chemist is responsible for data quality, Data quality issues concerning field sampling

efforts, laboratory analysis, data validation, database management, and data reporting will be referred to

the PRC project chemist. In addition, the PRC project chemist will be responsible for the following data

handling procedures:

• Sorting, binding, and tracking of analytical raw data delivered from the laboratory

• Input of EDD into the PRC database and printing initial result tables

• Reconciling sample numbers, field identification numbers, and requested analyses based

on the FSP, COC, and data package
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• Preparing and shipping SDGs to data validation services

....... • Performing technical review of the data validation reports

• Inputting data validation qualifiers into the PRC database

• Preparing final data validation report including text, supporting documentation, and final
result tables

• Preparing EDD for input into geographical information system

At the conclusion of the project, the PRC project chemist will prepare a QCSR in support of the

characterization report, which will summarize the overall quality of the data and help to determine

whether the DQOs of the project were met. In addition, any tabular results required for the

characterization report will be printed and reviewed for accuracy by the PRC project chemist.
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TABLE 6-1

DATA VALIDATION EVALUATION CRITERIA

NAVAL AIR STATION, ALAMEDA

CLP Inorganics a

*Holding times

*Calibration (initial and continuing)

*Blanks (method, instrument, and preparation blanks)
Inductively coupled plasma interference check sample

*Laboratory control sample

*Duplicate sample analysis

*Matrix spike (MS) sample analysis
Graphite furnace atomic absorption quality control (QC)
ICP serial dilution

Sample result verification

*Field duplicates

*Overall assessment of data for a sample delivery group (SDG)

CLP Organics b

*Holding times
Gas chromatograph/mass spectrometer tuning

*Calibration (initial and continuing)

*Blanks (method, instrument, and preparation blanks)

*Surrogate recovery

*Matrix spike/matrix spike duplicate (MS/MSD)

*Field duplicates

*Internal standard performance
Target compound identification

...._.... Tentatively identified compounds
System performance

*Overall assessment of data for an SDG

Non-CLP Organics and Inorganics Parameters

*Method compliance

*Holding times

*Calibration (initial and continuing)

*Blanks (method, instrument, and preparation blanks)

*Surrogate recovery

*Sample duplicates, MSs, MSDs, blank spikes

*Other laboratory QC specifiedby the method
*Field duplicates

Detection limits

Compound identification
Compound quantitation
Sample result verification

*Overall assessment of data for an SDG

Notes:

a "U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review." February 1994.
b "U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review." February 1994.
* Items listed are evaluated by cursory review. Remaining items listed are evaluated during a full validation review.
CLP Contract Laboratory Program
MS MatrixSpike
MSD Matrix Spike Duplicate
SDG Sample Delivery Group
QC Quality Control
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TABLE 6-2

DATA VALIDATION QUALIFIERS AND COMMENT CODES

, ......... NAVAL AIR STATION, ALAMEDA

_!_JD","..J_j.,'.ij_J_._j_jjj_:_!ijJ[__:_)_e:_{_jJi_ii'_j }_ _ __:!:}_} '.'::_._"+"!:_::'i_!¥:J:,".:':_ :::::::::::::::::::::::::::::::::::::::::::i:::::!{:5!!!_j!ii_j[_[

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::._,,_.,:_.:;_::-_• _ • _ • . _ _ _._................._....,,.._+..._.....

U Compound was analyzed for, but was not detected above the
concentration listed; the value listed is the sample quantitation limit.

j Estimated concentration value; the result is considered qualitatively
acceptable but quantitatively unreliable.

Estimated quantitation limit; the compound was analyzed for but wasUJ
considered nondetected.

JN An analyte has been tentatively identified; the associated numerical
value represents its approximate concentration.

R The data are unusable (compound may or may not be present).
Resampling and reanalysis are necessary for verification.

No qualifier The data are acceptable qualitatively and quantitatively.

a Surrogate spike recovery problems

b Blank contaminationproblems

c Matrix spike recovery problems

: d Duplicate (precision) problems

e Internalstandard problems

-_-.- f Calibration problems

g Quantification below the reporting limit

h Other problems; refer to data validation narrative

Notes:

a "U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review." February 1994.
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1.0 INTRODUCTION

"....... This Health and Safety Plan (HSP) Addendum (addendum) is Volume IIc of the Groundwater Monitoring

Plan for Naval Air Station (NAS) Alameda and was prepared under Comprehensive Long-term

Environmental Action Navy Contract No. N62474-94-D-7609 (CLEAN li) issued by the Department of

the Navy, Engineering Field Activity West (EFA West). PRC Environmental Management, Inc. (PRC)

authorized Uribe & Associates (U&A) to generate a Groundwater Monitoring Plan and conduct

groundwater monitoring activities, including water-level measurements, a tidal study, quarterly

groundwater sampling, and other tasks at NAS Alameda under Contract Task Order (CTO) No. 0108.

This addendum, together with the NAS Alameda HSP currently in use, will form the project Site Health

and Safety Plan (SHSP) for the groundwater monitoring activities conducted under CTO No. 0108.

This Groundwater Monitoring Plan consists of: Volume I, a Monitoring Plan (MP) and Volume I/, a

Sampling and Analysis Plan (SAP). The SAP, in turn, consists of: Volume Ha, a Field Sampling Plan

(FSP); Volume lib, a Quality Assurance Project Plan (QAPP) Addendum; and Volume IIc, this

addendum.

The Base-Wide HSP for the on-going investigation at NAS Alameda (PRC 1997), together with this

addendum, describes specific responsibilities, requirements, and procedures, and establishes guidelines

to enable field personnel to work safely during the implementation of the groundwater monitoring field

activities.

1.1 DOCUMENT ORGANIZATION AND PURPOSE

This addendum is written to address the specific health and safety issues identified with the groundwater

monitoring activities to be conducted by U&A under CTO No. 108. The remainder of Section 1.0

provides the site's background and a discussion of health and safety plan acceptance. Section 2.0

identifies the U&A health and safety personnel and their responsibilities. Section 3.0 summarizes the

groundwater monitoring tasks and the associated task-specific hazards. Sections 4.0 and 5.0 list the

personnel training requirements and medical monitoring requirements, respectively. The types of

personal protective equipment (PPE) and other equipment required for implementation of the

groundwater monitoring tasks are summarized in Section 6.0. Work zones and decontamination
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procedures are identified in Section 7.0. General site safety provisions and emergency procedures are

covered in Sections 8.0 and 9.0, respectively.

Activities performed in accordance with this addendum shall also comply with the "Safety and Health

Requirements" as set forth within the U.S. Army Corps of Engineers' Engineering Manual (EM) 385-1-1,

dated September 1996. In addition, portions of general health and safety documents generated for work

conducted under the CLEAN I and CLEAN II contracts (PRC 1993a and PRC 1995) may apply to these

activities.

1.2 SITE BACKGROUND

NAS Alameda is located onthe east side of San Francisco Bay in Alameda, California (Figure 1-1). The

station occupies the western end of the island of Alameda and was closed in May 1997. Most of the

eastern end of NAS Alameda is developed with office and industrial buildings. Runways and associated

support facilities occupy the western area of NAS Alameda. The groundwater monitoring tasks

described in this addendum are part of the on-going remedial investigation (RI) at the facility, and are

intended to collect additional groundwater data to supplement the data collected for the RI.

•.... ,f

1.3 HEALTH AND SAFETY PLAN ACCEPTANCE

Navy contractors or subcontractors performing field work are expected to read, be aware of, and follow

the health and safety requirements set forth in the NAS Alameda HSP, generated in 1993, and this

addendum, or the SHSP. In addition, it is a requirement of the SHSP that such personnel attend a pre-job

health and safety conference to be conducted by the U&A Site Safety Officer (SSO) prior to the start of

fieldwork. The purpose of the safety conference is to communicate the nature and extent of the physical

and chemical hazards at the site, the required levels of protection during fieldwork, the fastest route to

the hospital, emergency procedures, decontamination procedures, and key project health and safety

personnel.

On-site workers will agree, in writing, to comply with the provisions of the SHSP and the requirements

of the Navy CLEAN Health and Safety Program prior to beginning work. Attachment 1 contains the

health and safety "Compliance Agreement and Documentation of Site Safety Briefing" to be signed by

workers after reading the SHSP and after attending the safety conference. By signing the compliance
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agreement, workers will be acknowledging that they have been briefed on, understand, and agree to

comply with the provisions set forth in the SHSP. Signing this form will be a prerequisite to gaining

access to the work site. A copy of the SHSP will be accessible to each person working on site. Copies of

the agreerrient form will be kept in the PRC site office at NAS Alameda.

Subcontractors are expected to operate in accordance with the SHSP, or with the more stringent health

and safety requirements of their employer. Any person failing to follow the procedures described in the

SHSP will not be allowed access to the site during field activities.

Incorporated into this addendum, by reference, are the following U&A health and safety policy

documents:

• Field Injury/Illness Prevention Program (includes Hearing Conservation and Medical

Surveillance Programs) (U&A 1995a)

• Hazard Communications Program (U&A 1995b)

• Respiratory Protection Program (U&A 1995c)

•........ In addition, incorporated herein and included in Attachment 2 is 29 Code of Federal Regulations (CFR)

1926.106, "Working Over or Near Water".

As a further requirement of the SHSP, U&A field personnel assigned to the Alameda groundwater

monitoring program are expected to have a working knowledge of the policies, provisions, and

requirements of these documents.
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2.0 KEY PERSONNEL AND RESPONSIBILITIES

....... The U&A field team will be a multi-disciplinary group including: a Field Project Manager (FPM) and

SSO, geologists, engineers, environmental scientists, and technicians. Potential subcontractors include a

surveyor, a well abandonment crew, and a well replacement/installation crew.

The following list designates the key U&A health and safety personnel responsible for implementing the

project in accordance with the provisions of the SHSP:

• Project Manager (PM): Clare L. Gilmore

• Corporate Health and Safety Officer (CHSO): Douglas I. Sheeks, R.G.

• FPM: Brendan Mulholland

• SSO: Clare L. Gilmore

Table 2-1 summarizes the responsibilities and authorities of these individuals as they relate to health and

safety.
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TABLE 2-1

HEALTH AND SAFETY POSITION RESPONSIBILITIES

(Page 1 of 4)

[iiiii__iiiiii_ii_iiiiiiiii_iiiii_i!i!iii!_ii__i_i_'_i,_iiiii_iiiii_tlii!_!i,liiiiiiiiiiiiii_ii_ii!_iiiiiiiiii!iiii_iii_i_i_ii_i_ii_ii_iiiii_iiiii_is_ !iii!iiiiiiiiiiiiiii!iiiiiii_iiiiiiiiiii!iiiiiiiii!iiiiii!iiiiiiii[iiiii_i!iiiiiii!ii!iiiiii!i!iiiiiiiiiii!iiiiiiiiii_i_iiiii_iiii_i_i!i_ _ i ii
U&A Project Manager: • Assure that the project is performed in a manner consistent with • Assign CHSO to project and, if needed, assign a suitably

the Health and Safety Program qualified replacement

Clare L. Gilmore • Assure that the project Site Health and Safety Plan is prepared, • Suspend field activities if health and safety of personnel are
approved,and properlyimplemented endangered,pending an evaluationby the CHSO

• Implement the Health and Safety Plan • Suspend an individual from field activities for infractions of the
Health and Safety Plan, or addendum of the Health and Safety
Plan pending an evaluation by the SSO and/or the CHSO

• Coordinate with the CHSO and project team on health and safety
matters and activities



TABLE 2-1

HEALTH AND SAFETY POSITION RESPONSIBILITIES

(Page 2 of 4)
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U&A CorporateHealth and • Administer the Health and Safety Program • Implement improvements to the U&A Health and Safety Program
Safety Officer:

• Track health and safety regulationsthat affect U&A • Approve the health and safety qualifications of employees

Douglas I. Sheeks, R.G. • Maintain records pertainingto medical surveillance, training, • Approve or disapprove Health and Safety Plans
respirator fit testing, chemical exposure, and incidents

• Manage the U&A employee medical surveillance program • Establish employee training and medical surveillance procedures

• Audit key aspects of the Health and Safety Program and report on • Suspend workon any project thatjeopardizes the health and
effectiveness to Corporate Executive Officer (CEO) safety of personnel

• Provide leadership for the occupational safety and hygiene of • Determine the types of occupational safety and industrialhygiene
personnel services to be provided by U&A

• Investigate reports of incidents or accidents

• Provide employee health and safety training, particularly
refreshertraining

• Develop or review, approve, or disapprove project Health and
Safety Plans



TABLE 2-1

HEALTH AND SAFETY POSITION RESPONSIBILITIES

• (Page3 of 4)

U&A Field Project Manager: • Administer the Health and Safety Program at NAS Alameda and • Suspend work or otherwise limit exposure to personnel if health
provide recommendations for the improvement of the program and safety risks are unacceptable

Brendan Mulholland • Maintain working understanding of key health and safety • Direct personnel to change work practices if existing practices
regulations and U&A health and safety policies are deemed to be hazardous to the health and safety of personnel

• Interface with U&A Project Manager in matters of health and • Remove personnel from project if their actions or condition
safety endangers their health and safety or the health and safety of co-

workers

• Report to CHSO on health and safety matters • Establish employee training and medical surveillance procedures

• Conduct staff orientations on health-and safety-related activities • Suspend work on any project that jeopardizes the health and
at the site safety of personnel

• Monitor compliance with the Health and Safety Plan and conduct • Determine the types of occupational safety and industrial hygiene
siteaudits servicestobeprovidedbyU&A

• Determine whether an accidental exposure or injury merits a
change in the affected individual's work assignments and
whether changes in work practices are required

• • Assist U&A Project Manager in obtaining required health and
safety equipment and coordinate project team with regard to
health and safety equipment needs

• Answer employee questions and concerns regarding health and
safety

/
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TABLE 2-1

HEALTH AND SAFETY POSITION RESPONSIBILITIES

(Page 4 of 4)
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U&A Site Safety Officer: • Direct health and safety activities on site • Temporarily suspend field activities if health and safety of
personnel are endangered, pending further consideration by the
CHSO

Clare L. Gilmore • Immediately report all safety-related incidents or accidents to the • Temporarily suspend an individual from field activities for
CHSO and FPM infractions of the Health and Safety Plan, pending an evaluation

by the FPM and/or the CHSO

• Assist in all aspects of implementing the Health and Safety Plan

• Contrmnwith emergency medical facility that emergency
procedures, including access of emergency medical transport to
job sites and secured areas, are defined

• Coordinate and implement emergency procedures as required

• Review certifications/medical surveillance status of personnel
prior to site access

• Maintain health and safety equipment on site

• Conduct the review and acceptance of the Site Health and Safety
Plan by personnel

• Conduct and document daily health and safety briefings

• Maintain all site-related health and safety documents and forms

Notes:

CEO = Corporate Executive Officer CHSO = Corporate Health and Safety Officer
FPM = Field Project Manager NAS = Naval Air Station
SSO = Site Safety Officer U&A = Uribe & Associates



3.0 PROJECT TASKS AND ASSESSMENT OF SITE HAZARDS

......... Potential site hazards associated with the field activities planned for this groundwater monitoring

program include both physical and chemical hazards. Project tasks and the associated site hazards are

discussed in the following sections.

3.1 PROJECT TASKS

The groundwater monitoring tasks included in this field program are:

* Installing two stilling wells to measure tidal fluctuations in San Francisco Bay

• Surveying the two stilling well locations and elevations

• Conducting water-level measurements over 24 hours in 26 locations (24 monitoring

wells and two stilling wells) to establish the extent of tidal influence at the facility

• Inspecting 247 monitoring wells and piezometers installed at NAS Alameda for signs of

damage and to note conditions

• Conducting facility wide water level measurements in approximately 200 monitoring

......, wells

, Repair/replacement/re-installation of damaged monitoring wells (and re-surveying, if

necessary)

• Water supply well abandonment

. Groundwater sampling in approximately 100 wells

These activities will be conducted in accordance with the PRC Standard Operating Procedure (SOP) for

groundwater sampling (SOP 010). A copy of this SOP is included in Appendix A of the FSP (Volume

IIa of this Groundwater Monitoring Plan).

3.2 ASSESSMENT OF TASK-SPECIFIC HAZARDS

The tasks that will be performed during the planned fieldwork at NAS Alameda have been classified as

non-intrusive activ.ities, low hazard activities, or moderate hazard activities. These activities have, in

turn, been classified as having either a "substantial physical or other safety hazard" or a "chemical
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contamination or other health hazard" in Table 3-1. None of the proposed tasks are rated as high-hazard

activities. The task-specific hazard classification for each job task to be performed is summarized in

Table 3-1.

The identified physical and chemical hazards associated with one or more of these groundwater

monitoring tasks include:

• exposure to volatile organic compounds (VOC) and benzene, toluene, ethylbenzene, and

xylenes (BTEX) compounds through inhalation or dermal contact with contaminated

groundwater

• slipping, tripping, and falling on potentially wet surfaces or unseen obstacles

• injuries associated with manual lifting of equipment and/or supplies

• injuries associated with vehicles and heavy equipment (drilling rigs)

• injuries associated with steam cleaning equipment

• long-term hearing loss associated with excessive noise

• heat or cold stress

• cold stress or drowning hazards associated with working near bodies of water

• insect bites or stings and/or spider bites (spiders are frequently located inside outer well

casings)

• rabies or plague associated with vermin bites

• hantavirus pulmonary syndrome associated with vermin habitats

• effects of poisonous or harmful plants

The following sections discuss these hazards in greater detail, including recommended controls for each

hazard. Table 3-2 provides a job hazard analysis summary listing potential job hazards for each principal

step of each task and specifies the sites where the tasks will be performed.
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3.2.1 Exposure to Contaminated Media Through Inhalation or Dermal Contact

Two tables (one for volatile organics, and one for metals, pesticides, polychlorinated biphenyl [PCB]s,

and others) from the PRC HSP (included as Attachment 3 of this addendum) supply the exposure

.guidelines for the potential contaminants at NAS Alameda.

The SSO will be responsible for ensuring that proper controls, such as the use of PPE, are available and

implemented during the proposed tasks to reduce the possibility of workers being exposed to potentially

contaminated media, including contaminated water, organic vapors, or dust. Gloves shall be worn by

workers at all times during the planned groundwater sampling and water-level measuring activities.

Section 6.0, Personal Protective Equipment, provides additional information on recommended controls.

3.2.2 Slipping, Tripping, Falling

Work zone surfaces shall be maintained in a neat and orderly state to minimize the possibility of slips,

trips, or falls which could potentially cause cuts and bruises. Equipment shall not be stored on the

ground on foot traffic routes. Tools and materials shall not be left randomly on surfaces where they are

not in direct use. Special caution, including adequate lighting, will be used during nighttime water-level

measurements.

3.2.3 Manual Lifting Techniques

For any tasks involving manual material or equipment handling, personnel shall use safe lifting

techniques. When heavy objects must be lifted manually, workers shall keep the load close to the body

and avoid any twisting or turning motions to minimize stress on the lower back. An adequate number of

personnel or an appropriate mechanical device must be used to safely lift or handle heavy equipment.

3.2.4 Vehicles and Heavy Equipment

Vehicles shall be operated only in authorized areas by properly trained and licensed personnel. When

moving equipment, personnel should exercise caution so as not to damage equipment or cause injury.

Drill rigs may never be moved with the drill mast (or boom) in the upright position. When backing up

heavy vehicles (larger than pickup trucks), passenger vehicles, or pickups with obscured rear vision, a
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person shall stand outside of the vehicle and safely direct the operator of the vehicle. Heavy vehicles and

equipment shall be equipped with a minimum of one fire extinguisher for each unit.

Only qualified subcontractor personnel shall operate drilling equipment during field activities.

Subcontractors shall maintain operable safety devices (such as backup alarms, emergency stops, and

guards) on machinery and rotating or vibrating equipment at all times. Subcontractors shall implement

effective safety programs for equipment use. Heavy equipment with rotating or vibrating shafts or gears

shall be guarded to prevent accidental contact. In cases where rotating or vibrating parts cannot be

adequately guarded, only experienced operators shall be allowed to work around these parts. Personnel

who must work around rotating or vibrating equipment shall not wear loose fitting clothes that could get

caught in the equipment. Special precautions should be observed during drilling operations involving

casing removal to avoid potential accidents caused by equipment failure or breakage.

3.2.5 Steam Cleaning Equipment

Steam cleaner operators shall use eye and face splash protection. Only qualified personnel trained in the

safe operation and maintenance of such equipment shall be authorized to use the steam cleaner.

Subcontractors operating such equipment shall include safety precautions in their code of safe practices.

3.2.6 Noise

Working near a drilling rig can subject workers to noise exposures in excess of allowable limits.

Personnel who do not need to be next to loud equipment should stay as far away as possible to lower the

risk of noise-induced hearing loss. Personnel who operate or must work next to the drill rig shall be

required to wear hearing protection (ear plugs or muffs) to reduce their exposure to excessive noise. The

use of ear plugs or ear muffs is mandatory when noise prevents conversation in a normal voice at a

distance of 3 feet. This "rule of thumb" is an indication that noise levels may exceed the Occupational

Safety and Health Administration (OSHA) action level of 85 decibels. All personnel required to wear

hearing protection as outlined in this section shall be in a hearing conservation program in compliance

with 29 CFR Section 1910.95 and 8 California Code of Regulations (CCR) Section 5096. Methods used

to comply with OSHA hearing conservation requirements are set forth in the U&A Field Injury/Illness

Prevention Program
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Subcontractor personnel shall implement equivalent effective hearing conservation programs in

accordance with program requirements.

3.2.7 Heat or Cold Stress

Due to the expected temperature (60 - 65 degrees Fahrenheit [°F]) for these field activities, heat stress is

not expected to become a significant risk factor. However, personnel should be aware of the symptoms

of heat stress so that treatment can be provided immediately should it occur. The SSO shall initiate a

heat stress monitoring program whenever personnel are wearing semi-permeable or impermeable

protective clothing and the outside temperature reaches 70°F. For personnel in normal work clothing, a

heat stress monitoring program shall be initiated when the outside temperature exceeds 80°F.

Heat stress monitoring shall consist of taking heart-rate measurements by radial pulse for 30 seconds at

the beginning of a rest period. The initial work/rest interval will be determined by the SSO based on the

ambient temperature, level of PPE worn, and other site factors. At temperatures of 70 °F, or greater,

when workers are in semi-permeable or impermeable protective clothing, an initial rest period of 15

minutes should be called after no more than one hour of work. A worker's heart rate should not exceed

110 beats per minute. If the heart rate is higher, the next work period will be shortened by a third while

the length of the rest period remains the same. If the heart rate still exceeds 110 beats per minute at the

next rest cycle, the following work period will be shortened by a total of two thirds. In extremely hot

weather (90 °F and above), alternatives such as working at night or using specialized clothing and

equipment (ice vests or other cooling devices) will be considered.

i

Since some of the proposed work will take place near water or be performed at night, cold stress may

become a risk factor, particularly when ambient temperatures are low and field personnel are exposed to

moisture or are not adequately clothed. Personnel should be aware of the symptoms of cold stress so

that treatment can be provided immediately should cold stress occur. The SSO shall initiate a Cold stress

monitoring program whenever the outside temperature falls below 50°F and workers are dry, or 60°F

whenever workers are exposed to moisture or become wet.

Cold stress monitoring shall consist of observing workers, at rest or at work, for symptoms of cold stress,

including numbing of extremities, shivering, apathy, listlessness, sleepiness, or unconsciousness. The
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potential for wind chill shall also be considered. The SSO shall ensure that all workers potentially

exposed to lower temperatures are properly clothed.

3.2.8 Working Near Bodies of Water

Due to the proposed stilling well installation adjacent to the Oakland Inner Harbor and the Seaplane

Lagoon, which requires workers to be near water, the SSO shall provide for United States Coast Guard

(USCG)-approved life jackets or buoyant work vests (personal flotation devices, or PFD) and a ring buoy

(in ease somebody falls into the water) to workers who shall be engaged in such work in accordance with

29 CFR 1926.106 (Attachment 2). Launching and positioning a lifesaving skiff at each of the two stilling

well locations for emergency rescue will cause more additional hazards than can be justified. Therefore,

the buddy-system and self-rescue will be relied upon if workers should fall into the water. The work

crew will be responsible for conducting the work in the safest manner possible and for effecting their

own rescue in the event of an emergency. If needed, rescue shall be attempted by use of a ring buoy or

by tossing a line to the person who is in the water. The person should then be towed to the nearest shore

or dock. Upon reaching shore, precautions against cold stress shall be implemented as described in the

previous section. In addition, dry clothing, blankets and/or towels will be available nearby in the event of

a worker falling into the water.

3.2.9 Insects

Bees, wasps, yellow jackets, scorpiOns, and black widow and brown recluse spiders present a potential

hazard during the Alameda groundwater monitoring tasks, especially for those individuals sensitive to

those bites or stings. Prior to initial assignment on the projects, personnel with known allergic responses

to insect stings shall make their field supervisors aware of this condition. These personnel shall also

carry an antidote kit if so advised by their physician. The SSO shall confirm that the antidote kit is

accessible and notify the emergency medical service providers in the event of any incident.

In all eases, a victim suspected of being bitten by a black widow spider or brown recluse spider, or stung

by a scorpion, shall receive medical attention. The venom from the brown recluse spider is capable of

causing coma and kidney failure in its victim.
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Protection against insects, such as protective clothing, repellents, extermination, and training in

recognition and identification of harmful insects, may be employed.

3.2.10 Vermin

Vermin (rats, mice, squirrels, and rabbits) are possible in the proposed work areas. These animals may

be carriers of such diseases as rabies, plague, or hantavirus. Whenever such animals or their droppings

are observed in or near the proposed work areas, the SSO shall be notified immediately. The SSO shall

immediately notify the U&A CHSO for further guidance, possibly including suspending field activities

until such time as it is deemed safe to resume them. The SSO will be responsible for ensuring that proper

controls, such as the use of PPE and personal hygiene practices, are available and implemented during

the proposed work to reduce the possibility of workers being exposed to such animals and coming into

contact with media potentially contaminated by them. Care shall be taken to avoid vermin nesting places

or vegetation or debris that may be used as hiding places. To avoid causing hantavirus from becoming

airborne, kicking up dust in these areas should be avoided. If dusty conditions become a factor,

respirators with High Efficiency Particulate Air (HEPA) filters shall be worn until such time as the

Condition ceases.

3.2.11 Harmful Plants

Poison oak presents a potential hazard during the groundwater monitoring tasks, especially for those

individuals sensitive to this plant. Protection against plants, such as protective clothing, and training in

the recognition and identification of harmful plants, may be employed.
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TABLE 3-1

•..... TASK-SPECIFIC HAZARD CLASSIFICATION
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Non-intrusive Activity

Stilling well installation x --

Surveying ....

Monitoringwellinspection ....

Low Hazard Activity
...24-Hour tidal study -- x

...Facility-widewaterlevelmeasurement -- x

...Monitoring well repair -- x

Moderate Hazard Activity

...Well replacement/re-installation x x

...Wellabandonment x

...Quarterlygroundwatersampling -- x
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TABLE 3-2

JOB HAZARD ANALYSIS SUMMARY

(Page 1 of 4)
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Stilling Well Staging Seaplane Lagoon (Site 17) Slips, trips, falls, NE Heat/cold stress; Poisonous or harmful
Installation and Oakland Inner Harbor drowning water safety hazard plants, animals, or

(Site20) insects

Stilling Well Well installation Seaplane Lagoon (Site 17) Slips, trips, falls, NE Heat/cold stress; Poisonous or harmful
Installation andOaklandInnerHarbor drowning watersafetyhazard plants,animals,or

(Site20) insects

Surveying Surveying Sites 17 and 20 and Slips, trips, fails, NE Heat/cold stress; Poisonous or harmful
potentiallyanyothersite drowning watersafetyhazard plants,animals,or

insects

Tidal Study Locating and opening Sites 2, 3, 4, 5, 9, 10A, 11, Slips, trips, fails; Potential air or water Heat/cold stress Poisonous or harmful
wells 16, 17, and the housing area equipment (well covers) contamination at Site 2 plants, animals,or

(seeTable5) insects

Tidal Study Measuring water levels Sites 2, 3, 4, 5, 9, 10A, 11, Slips, trips, falls; Potential air or water Heat/cold stress Poisonous or harmful
16,17,andthehousingarea darkness contaminationat Site2 plants,animals,or

. (see Table 5) insects

Tidal Study Decontamination Sites 2, 3, 4, 5, 9, 10A. 11, Slips, trips, falls; Potential water Heat/cold stress Poisonous or harmful
16,17,andthehousingarea darkness contaminationat Site2 plants,animals,or

(seeTable5) insects

Tidal Study Closingwells Sites 2, 3, 4, 5, 9, 10A,11, Slips, trips,falls; Potentialairor water • Heat/coldstress Poisonousor harmful
16,17,and the housingarea equipment(well covers) contaminationat Site2 plants,animals,or

(seeTable5) insects



TABLE 3-2

JOB HAZARD ANALYSIS SUMMARY

(Page 2 of 4)
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Well Inspection Locating and inspecting All sites/areas Slips, trips, falls NE Heat/cold stress Poisonous or harmful
wellexteriors(concrete, plants,animals,or
cover/lid, gasket, bolts) insects

Well Inspection Opening and inspecting All sites/areas Slips, trips, falls; Potential air or water . Heat/cold stress Poisonous or harmful
well interiors (caps, locks, equipment (well covers) contamination at Sites 1, plants, animals, or
groutseal) 2,4,5,7A,7C,and13 insects

(see Table 5)

Well Inspection Closing wells All sites/areas Slips, trips, falls; Potential air or water Heat/cold stress Poisonous or harmful
equipment(well covers) contaminationat Sites 1, plants, animals,or

2, 4,5,7A,7C,and13 insects
(see Table 5)

Water Level Opening wells Sites 2, 3, 4, 5, 9, 10A, Slips, trips, falls; Potential air or water Heat/cold stress Poisonous or harmful
Measurement 11, 16, 17, and the equipment (well covers) contamination at Site 2 plants, animals, or

housingandrunway (seeTable5) insects
areas

Water Level Measuring water levels Sites 2, 3, 4, 5, 9, 10A, Slips, trips, falls Potential air or water Heat/cold stress Poisonous or harmful
Measurement 11, 16, 17, and the contamination at Sites I, plants, animals, or

housing and runway 2, 4, 5, 7A, 7C, and ! 3 insects
areas (seeTable5)

Water Level Decontamination Sites 2, 3, 4, 5, 9, 10A, Slips, trips, falls Potential air or water Heat/cold stress Poisonous or harmful
Measurement 1I, 16,17,andthe contaminationatSites1, plants,animals,or

housing and runway 2, 4, 5, 7A, 7C, and 13 insects
areas (see Table 5)



TABLE 3-2

JOB HAZARD ANALYSIS SUMMARY

(Page 3 of 4)

Iv.

Water Level Closing wells Sites 2, 3, 4, 5, 9, 10A, Slips, trips, falls; Potential air or water Heat/cold stress Poisonous or harmful
Measurement 11, 16, 17, and the equipment (well covers) contamination at Sites 1, plants, animals, or

housingandrunway 2,4, 5,7A,7C,and13 insects
areas (see Table 5)

Well Repair Repairing grout seal, Unknown at this time Slips, trips, falls; heavy Potential air or water Heat/cold stress; heavy Poisonous or harmful
and/or repairing/replacing (potentially any site) equipment contamination at Sites 1, equipment; lifting; plants, animals, or
lids, caps, or locks 2, 4, 5, 7A, 7C, and 13 cuts/bruises insects

(see Table 5)

Well Re-drilling/re-installing Unknown at this time Slips, trips, falls; heavy Potential air or water Heat/cold stress; heavy Poisonous or harmful
Replacement wells and abandoning (potentially any site) equipment (drilling rig) contamination at Sites 1, equipment; lifting; plants, animals, or

wells (if previously 2, 4, 5, 7A, 7C, and 13 cuts/bruises; dust; insects
destroyed) (see Table 5) noise/vibration

Well Decontamination Unknown at this time Slips, trips, falls; heavy Potential air or water Heat/cold stress; heavy Poisonous or harmful
Replacement (potentiallyany site) equipment (steam contaminationat Sites 1, equipment;lifting; plants, animals,or

cleaning equipment) 2, 4, 5, 7A, 7C, and 13 cuts/bruises insects
(see Table 5)

Pan Am Well Staging Pan Am well location Slips, trips, falls; heavy NE Heat/cold stress; heavy Poisonous or harmful
Abandonment "equipment equipment; lifting plants, animals, or

insects

Pan Am Well Pump removal Pan Am well location Slips, trips, falls; heavy NE Heat/cold stress;heavy Poisonous or harmful
Abandonment equipment; lifting equipment; lifting; plants, animals, or

cuts/bruises insects
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TABLE 3-2

JOB HAZARD ANALYSIS SUMMARY

(Page 4 of 4)
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Pan Am Well Video logging Pan Am well location Slips, trips, falls NE Heat/cold stress Poisonous or harmful
Abandonment plants,animals,or

insects

Pan Am Well Pouring grout Pan Am well location Slips, trips, falls; heavy NE Heat/cold stress; heavy Poisonous or harmful
Abandonment equipment;lifting equipment;lifting; plants,animals,or

dust; cuts/bruises; insects
noise/vibration

Groundwater Staging Allsites Slips,trips,falls NE Heat/coldstress Poisonousorharmful
Sampling plants,animals,or

insects

Groundwater Samplecollectionand All sites Slips, trips,falls; Potentialair or water Heat/coldstress Poisonousor harmful
Sampling packing equipment (well covers) contamination at Sites 1, plants, animals, or

2, 4, 5, 7A, 7C, and 13 insects
(see Table 5)

Note:

NE = Not Expected



4.0 TRAINING REQUIREMENTS

The training requirements for personnel involved with groundwater monitoring field activities at NAS

Alameda are provided in the following sections.

4.1 SAFETY TRAINING

All personnel involved with field activities shall have completed a 40-hour health and safety training

course or be trained in accordance with the hazardous waste training requirements specified in 29 CFR

1910.120 (8 CCR 5192). Personnel directly supervising employees in the exclusion or contamination

reduction zone (see Section 7.0 for a description of the work zones) shall have received the 8-hour

supervisory training for hazardous waste operations. All personnel shall be current with respect to the 8-

hour refresher requirements of 29 CFR 1910.120 (8 CCR 5192).

In accordance with regulatory requirements, employees without documentation of supervised field

experience shall work under close supervision until they complete 24 hours of supervised field

experience. This experience shall be documented in writing by the employer upon completion.

In addition, on-site workers must participate in a medical surveillance program, in accordance with 29

CFR 1910.120 (f) as discussed in Section 5.0, below. Certification by an occupational physician of the

worker's physical fitness and the ability to perform the assigned fieldwork are required. The physician's

certification shall include a statement of qualification for use of respiratory protection equipment.

A file containing copies of the documentation of medical surveillance and other required training for all

site workers will be created before workers begin fieldwork and will be kept on site by the SSO.

Required documents for each individual working in the field are listed below:

• Physician's statement for hazardous waste site work

• Physician's statement for respirator use, if such use is contemplated

• Respirator fit-test certificate (for each model and size that may be required)

• Respirator training certificate for special devices, as required

• Documentation of 3 days supervised field experience on a hazardous waste site
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• Training course certificate, 40 (or 24) hours

• Refresher training course certificate (if greater than 1 year has elapsed since initial

training)

• Supervisor training certificate (8-hour), as applicable

• First aid/Cardiopulmonary Resuscitation (CPR) training certification, if required based

upon site-specific needs

• Employer's certification that the employee has completed training to a level required by

job function and responsibilities

The SSO and all other on-site personnel must hold a valid certificate in first aid and CPR training from

the American Red Cross, or an equivalent agency.

4.1.1 Subcontractor Requirements

It is anticipated that the following tasks will require a subcontractor in addition to the U&A field staff:

• Surveying of the two stilling well locations and elevations

• Repair/replacement/re-installation of damaged monitoring wells

• Re-surveying of repaired monitoring wells, if necessary

• Pan Am water supply well abandonment

Each subcontractor is responsible for maintaining an independent health and safety program for its

employees. Subcontractor employees shall show proof of qualification and completion of all required

training and medical surveillance dates, and maintain copies of all required records and documentation

on site.

The subcontractor representative shall submit the following information in advance of site work:

• Designation of a competent person to perform drilling and other activities, as required

• Designation of a health and safety coordinator and alternate health and safety
coordinator for each task

• Designation of a company health and safety official or manager
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• Copies of the subcontractor's health and safety plan for general field operations, any site-

specific interface documents deemed necessary for the site, and SOPs

• Copies of the subcontractor's health and safety program, injury and illness prevention

program, and code of safe work practices, as applicable

• Copy of the subcontractor's respiratory protection program, medical surveillance
program, employee exposure records maintenance program, hazard communication

program, emergency plans, and any other OSHA-required program documents applicable

to the work scope

• Material Safety Data Sheets (MSDS) and product names index for all products brought
on site

• Written agreement to follow applicable SHSP requirements

In addition, the subcontractor shall maintain the following on site:

• Documentation of inspection and certification of safe operating condition by a competent

person for each item of on-site machinery or mechanized equipment

• Manufacturer's instructions or company operating procedures for each on-site item of

machinery or mechanized equipment

4.2 DAILY SAFETY BRIEFINGS

In addition to the initial health and safety conference conducted prior to field activities, daily site-specific

safety briefings will be conducted by the SSO at the beginning of each work day, prior to commencement

of work, for the purpose of discussing current operations, communicating specific site hazards, reviewing

site safety procedures, and providing updated information based on observed field conditions.

All on-site personnel will be required to attend the briefing. Personnel who arrive on site after work has

already commenced will be given this briefing prior to entering any exclusion zone. These briefings will

be documented by the SSO in the field logbook and on the Daily Health and Safety Form (see

Attachment 4).
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4.3 DISTRIBUTION OF SITE HEALTH AND SAFETY PLAN

......... Before site work begins, access to a copy of the SHSP will be provided to personnel assigned to work at

the site, as well as to an authorized representative of each firm subcontracted to perform work on site.

The SSO is responsible for ensuring that a copy of the SHSP is available on site whenever work is in

progress.
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5.0 MEDICAL MONITORING

Any person present on site during work activities who may be exposed to health hazards related to site

operations shall be required to undergo medical monitoring, including a documented yearly occupational

health assessment examination. A physician's statement or other acceptable documentation stating that

the worker is physically qualified to work with hazardous materials is required for each worker. If

respiratory protection is required, each user shall be qualified by a physician's statement which includes a

physician's respirator-use certification and an annual fit test.

Site personnel shall be required to participate in their employer's OSHA-compliant (29 CFR 1910.120)

medical surveillance and hearing conservation programs before being permitted to work on program field

sites. The U&A Field Injury/Illness Prevention Program includes the Medical Surveillance Program for

U&A employees.

Subcontractors shall be required to demonstrate, by submittal of program documents, a functioning

OSHA-compliant medical surveillance program. Subcontractor medical surveillance records are

maintained by the subcontractor. Subcontractors shall certify in writing that personnel are medically

qualified in accordance with OSHA standards. Subcontractors shall maintain on-site proof of medical

qualification expiration dates, work limitations, and respirator use approval. This shall be in the form of

copies of records or a records summary.

Exceptions to the medical surveillance requirements may be allowed for specialty subcontractors

performing nonintrusive or otherwise non-hazardous activities. Specific exceptions shall be made on a

case by case basis.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

....._ PPE will be worn during field activities and will be provided by each employer for its employees. The

initial level of PPE that will be required to implement the field activities is modified Level D - absent a

determination of no hazard or no significant risk. The specifications for the levels of PPE that will be

worn, or that may be required based on exceeding action levels, are shown in Table 6-1. Modification of

the initial PPE level may be required if site conditions warrant, or if air monitoring shows concentrations

of organic vapors are present. The initial PPE level may be modified by the SSO with approval by the

CHSO based on additional site information or monitoring conducted during work.

Groundwater samples have been previously collected and analyzed from all installed wells that will be

measured or sampled during the groundwater monitoring tasks at NAS Alameda. Since the groundwater

has been adequately characterized, air monitoring will not be conducted at wells where low levels of

VOCs were detected or where VOCs were not detected. Breathing zone air monitoring will be required

for sampling or measuring water levels in the 17 wells where concentrations of VOCs detected in

groundwater are of concern. Ifphotoionization detector (PID) readings exceed 1 part per million (ppm)

in the breathing zone in the vicinity of these wells, respiratory protection will be donned and air

• monitoring will continue. Attachment 5 includes an instrument calibration record form for the organic

vapor detector. Section 2.1 of SOP No. 10 (Groundwater Sampling), included in Appendix A of the FSP,

(Volume Iia of this Groundwater Monitoring Plan) specifies the procedure for approaching monitoring

wells, including approaching from the upwind side. Table 6-2 summarizes the 17 wells with high VOC

concentrations detected in the groundwater, and the compounds detected in each.

Benzene and vinyl chloride (VC) will be used as the governing compounds for upgrading to Level C PPE

due to their low OSHA exposure limits.

Special caution will be taken when sampling the five monitoring wells with VC previously detected in

groundwater samples. VC results from the decomposition of chlorinated materials such as plastics and

solvents and is a recognized human carcinogen. The OSHA standard for VC establishes an exposure

limit of 1 ppm as a time-weighted average and 5 ppm as a short-term exposure limit (15 minutes). Where

measured concentrations may exceed 10 ppm, only a Type C airline or self contained breathing apparatus

(SCBA) unit may be used for respiratory protection. For the groundwater monitoring tasks at NAS

Alameda, PID readings in excess of 10 ppm in the breathing zone near wells where VC has been detected
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in groundwater will be cause for task shutdown and notification of the CHSO and the SSO. If negative

pressure air filtering respirators are used in the vicinity of wells where VC was detected and volatiles are

....... measured in the breathing zone, the air filter cartridges shall be replaced daily.
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TABLE 6-1

PPE LEVELS

11i ii
Level D Disposable coveralls, cotton coveralls, or work clothes

Safety glasses with side shields

Steel-toed shoes (rubber steel-toed boots when work in water is
a possibility)

Hard hat

Ear protection (in high noise areas)

Modified Water-resistent Tyvek (or equivalent) coveralls (where contact with
Level D contaminated water or wet soils - absent a determination of

•background or no significant risk - is likely)

Plain Tyvek (or equivalent) coveralls (where contact with dry soils
contaminated with minimal quantifies of petroleum products is likely)

Nitrile gloves

Safety glasses with side shields

Steel-toed shoes (rubber steel-toed boots when work in water is
a possibility)

Hard hat

Ear protection (in high noise areas)

Level C - Water-resistant Tyvek (or equivalent) coveralls (where contact with
contaminated water or wet soils - absent a determination of

background or no significant risk - is likely)

- Plain Tyvek (or equivalent) coveralls (where contact with dry soils
contaminated with minimal quantities of petroleum products is likely)

- Safety glasses with side shields

- Inner Nitrile gloves

- Outer Nitrile gloves

- Steel-toed shoes

- Hard hat

- Full-face respirator, or half-face respirator and safety glasses with side
shield, with combination High Efficiency Particulate Air (I-IEPA)
filters, and acid, gas, and organic vapor cartridges (upgrade from Level B if
volatiles detected in the breathing zone at 1 ppm)

- Ear protection (in high noise areas)

Notes:

U.S. EPA = U.S. Environmental Protection Agency
PPE = Personal protective equipment



TABLE 6-2

"__ VOC CONCENTRATIONS IN SELECTED WELLS

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________i__________i______. I

Site 1 M-028A vinyl chloride (VC), trichloroethene (TCE), 1,000 to 10,000
diehloroethene (DCE), and dichloroethane (DCA)

Site1 M-101A VC,DCE,DCA 500- 1,000

Site 2 M-024A chlorobenzene 100 - 500

Site2 M-024E chlorobenzene 100- 500

Site4 MW360-1 TCE 1,000- 5,000

Site 4 MW360-2 DCE, DCA, trichloroethane (TCA), TCE 100 - 1,000

Site4 MW360-4 vC,DCE,TCE 100-2,100

Site5 MW05-05 DCE,DCA,VC I00-500

Site 5 MW05-04 TCA, DCA, DCE, TCE, VC 100 - 1,000

Site 5 MW05-03 benzene, toluene, ethylbenzene, and/or xylene 100 - 500
compounds (collectively known as BTEX)

Site7A W-2 BTEX 100-500

Site7A W-1 BTEX 100- 1,000

Site 7A W-3 BTEX 100 - 5,000

.. Site 7C MW547-3 BTEX 100 - 1,000

Site7C MW547-4 BTEX 500- 1,600

Site7C MW547-5 BTEX 500-2,000

Site13 MW-1 BTEX 100-500

Note:

_tg/L = Micrograms per liter



7.0 WORK ZONES AND DECONTAMINATION PROCEDURES

......... Monitoring well re-installation and well abandonment are the only anticipated activities which may

require the establishment of work zones and decontamination procedures, based on possible

contamination. The remaining activities will not require the use of work zones. A description of such

zones and procedures follows. In accordance with OSHA regulations, three work zones will be

established as noted below.

• The Exclusion Zone is an area where contamination could or does occur. The Exclusion

Zone will be clearly marked with flagging or traffic cones that enclose an area to be

determined before the field activity begins. The SSO will establish the limit of the
Exclusion Zone. No one will be allowed to enter the Exclusion Zone unless they are

wearing the appropriate level of PPE as designated by the SSO.

• The Contamination Reduction Zone is located immediately outside the Exclusion Zone.

This zone is designed to limit the migration of contaminants from potentially
contaminated areas to uncontaminated areas. Personnel and equipment decontamination

occurs in this area.

• The Support Zone is located outside the Contamination Reduction Zone. This zone is an
uncontaminated area. Supporting equipment and facilities will be located in this area.
Site visitors who do not have 40-hour OSHA Health and Safety training will not be

allowed past the Support Zone.

Site control is important to protect the safety and health of all personnel. While site control is primarily

the responsibility of the FPM, it requires a combined effort from all personnel to control unauthorized

access to the work site. Work zones will be designated at the site safety meetings held at the beginning

of each work day, or more often if necessary to accommodate changing field conditions.

7.1 PERSONNEL DECONTAMINATION

Personnel exiting the Exclusion Zone will be decontaminated before leaving the Contamination

Reduction Zone. Primary decontamination will be done at the border of the Exclusion and

Contamination Reduction Zones.

Decontamination for Level D PPE will include rinsing boots with phosphate-free soap and water and

removing coveralls or work clothes. Disposable coveralls, gloves, or outer boot coverings, if worn, will

be discarded appropriately. If cotton coveralls or work clothes are worn, they will be removed prior to
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leaving the site and street clothes will be donned. Personnel are advised to shower as soon as possible

after leaving the site.

Decontamination for Modified Level D and Level C PPE will be as follows:

• Wash boots or boot covers and outer gloves with a long-handled brush in a wash tub

containing a phosphate-free cleaning detergent (such as alconox) and water.

• Rinse boots or boot covers and outer gloves with water using a long,handled brush in a

wash tub containing potable water or by using a sprayer if available.

• Remove tape used to seal the gloves and boot covers and place in appropriate PPE
container.

• Remove Tyvek and place in appropriate PPE container.

• Remove boot covers and place in appropriate PPE container.

• Remove outer gloves and place in appropriate PPE container.

• Boots will be inspected and checked for further decontamination, as needed.

• Remove respirators or face masks and place them on an equipment table for
.... decontamination.

• Place inner gloves (Level C) in appropriate PPE container.

• Personnel are advised to shower as soon as possible after leaving the site.

NOTE: The water-repellency of non-coated Tyvek and similar garments is due to the surface tension of

water and the resistance of the Tyvek fiber to wetting. The presence of surfactants, such as

detergents, in the water defeats the water-repellent properties of Tyvek. Therefore, non-coated

Tyvek and similar fabrics should never be exposed to detergent and water solutions during the

decontamination process.

7.2 EQUIPMENT DECONTAMINATION

Decontamination is the process of washing outer surfaces of sampling equipment or removing disposable

equipment in order to minimize the potential for cross-contamination of samples or migration of

contaminants off site.
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Bailing of groundwater to collect samples will be conducted using disposable bailers for each monitoring

well so that sampling equipment will not require decontamination.

The decontamination procedures for water-level measuring equipment are as follows:

• Water-level measurement tools are cleaned with a deionized water rinse and wiped dry

with paper towels after each use.

• Rinsate water will not be collected.

For potential drilling activities associated with well repair and/or re-installation, equipment

decontamination will involve steam cleaning drilling augers and any other equipment that comes in

contact with potentially contaminated media.

7.3 DISPOSAL OF PPE AND DECONTAMINATION MATERIALS

Disposable protective clothing and supplies not contaminated by a potentially hazardous substance will

be placed in plastic trash bags and discarded in trash bins at NAS Alameda. All protective clothing and

........• supplies that may be contaminated by potentially hazardous substances will be placed in appropriate PPE

containers. Rinsate and detergent solutions generated during decontamination of potentially

contaminated field equipment will be collected and containerized. Liquids may be placed in Depaa:tJ_ient

of Transportation (DOT)-approved 55-gallon, labeled drums and transferred to the IDW storage tank in

the staging area. Other materials should be drummed and transferred to the staging area at the far

western area of NAS Alameda. Drum labels will include site location where collected, date collected,

worker's initials, project name, project number, and contents. A waste container tracking form will be

completed once the drum is filled. Proper disposal will be based on the analytical results of confirmation

samples. Attachment 6 includes samples of a drum label, a derived waste disposition form, an

investigation derived waste profile form, and instructions for completing the investigation derived waste

form.
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8.0 GENERAL SITESAFETY PROVISIONS

Specific requirements that personnel must meet as a condition of site access include the following:

• Personnel shall fully comply with the requirements set forth in this HSP and applicable
documents referenced herein.

• Personnel shall report to work ready for work and free from the influence of alcohol,

illegal or controlled substances, or prescription or non-prescription pharmaceuticals that

may affect their ability to work safely.

• Personnel shall report to work with safety gear required for anticipated tasks. Hard hats,

safety glasses, boots, or gloves will not be provided or loaned to subcontractor personnel.

• Personnel are required to report all injuries and incidents to the SSO, even if considered
minor.

• Personnel shall follow the direction of the SSO on safety or health matters, stop-work

orders, or emergency evacuations.

• Personnel shall sign an acknowledgment of training received (Attachment 1) and an

agreement to follow the requirements of this HSP.

• Personnel are expected to obey existing medical or work restrictions and to inform the

SSO or their employer's safety or medical officer of any potentially relevant medical
conditions that may affect their safety or the safety of others.

• Personnel are expected to maintain a high level of safety awareness.

• Personnel are expected to identify unsafe conditions, damaged or inadequate PPE, and

other conditions or events that they believe are potentially hazardous.

• Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the

probability of hand-to-mouth transfer and ingestion of material shall be prohibited in any
area where the possibility of contamination exists.

• Face and hands must be thoroughly washed upon leaving a contaminated or suspected

contaminated area before eating, drinking, or any other related activities transpire.

• Legible and understandable precautionary labels shall be prominently affixed to
containers of scrap, waste, debris, and contaminated clothing.

• Contaminated protective clothing shall not be removed from the Contamination
Reduction Zone until it has been cleaned or properly packaged and labeled.
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• Excessive facial hair, which interferes with a satisfactory fit of the respirator mask-to-

face seal, shall not be permitted.

• Contact with potentially contaminated substances should be avoided. Personnel should

not walk through puddles, pools, or mud; kneel on the ground; lean or sit on equipment;

or place monitoring equipment or tools on potentially contaminated surfaces.

• If personnel do not fulfill these responsibilities, they will be denied site access.

• The buddy system shall be practiced at all times.

4 _, r
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9.0 EMERGENCY PROCEDURES

Cellular telephones will be available in the field work trucks for emergency communications.

Emergency procedures are discussed in the following sections.

9.1 EMERGENCY PHONE NUMBERS

Emergency telephone numbers

Fire/Police/Medical Emergency: 911

Poison Control Center: (800) 342-9293

U.S. Coast Guard Emergency Response Team: (800) 424-8802

Chemical Transportation Emergency Center (CHEMTREC): (800) 424-9300

Hospital Facilities

Alameda Hospital (510) 522-3700

Emergency Room (510) 523-4357

U&A Contacts:

- DouglasSheeks(U&ACHSO) (510)832-2233

Gerry Slattery(U&AProgramManager) (510) 832-2233

Injuries which require more than simple first aid measures on site should be treated by medical

personnel. Note: The above emergency phone numbers were verified by U&A personnel on April 25,

1997.

9.2 MEDICAL FACILITY

Injuries which require more than simple first aid measures on site should be treated by medical personnel

at Alameda Hospital located at 2070 Clinton Avenue (on the southeast corner of Clinton Avenue and

Willow Street) in Alameda, California.
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Directions to reach the hospital:

From the main gate:

• Follow Main Street to Atlantic Avenue. Turn left onto Atlantic Avenue heading east.

From the east gate:

• Drive straight onto Atlantic Avenue heading east.

From Atlantic Avenue heading east:

• Take Atlantic Avenue to Webster Street (California Highway 61).

• Tum right onto Webster Street heading south.

• Take Webster Street two blocks south to Buena Vista Avenue.

• Turn left onto Buena Vista Avenue heading east.

• Take Buena Vista Avenue for 1.7 miles east to Willow Street.

• Turn right onto Willow Street heading south.

• Take Willow Street nine blocks south to Clinton Avenue.

• The hospital is at 2070 Clinton Avenue on the southeast comer of Clinton Avenue and
Willow Street.

• The emergency entrance is on Clinton Avenue.

• The parking lot is off of Willow Street.

Figure 9-1 shows the route to Alameda Hospital from NAS Alameda.

9.3 EMERGENCY RESPONSE PROCEDURES

The SSO has the responsibility and authority for coordinating emergency response activities until the

proper authorities arrive and assume control. In addition, the SSO has the responsibility of ensuring that

emergency medical transport has full access to injured personnel.
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When calling for assistance in an emergency situation, the following information should be provided:

• Name of caller

• Telephone number of caller's location

• Name(s) of person(s) exposed or injured

• Nature of emergency

• Actions taken

The recipient of the call should be allowed to hang-up first - not the caller.

Also, the SSO shall verify that the emergency medical facility will accept patients who may be

contaminated or steps that must be taken to ensure that such patients will be accepted.

9.4 EMERGENCY MEDICAL TREATMENT

.............. If a person is physically injured, Red Cross first-aid procedures will be followed. Depending on the

severity of the injury, emergency medical response may be sought. If the person can be moved, he or

she will be taken to the edge of the work area (on a stretcher, if needed), emergency first aid will be

administered, and then the injured person will be transported to the hospital.

9.5 EMERGENCY MEDICAL PROCEDURES

For severe injuries, illnesses, or overexposure:

• Remove the injured or exposed person(s) from immediate danger.

• If possible, at least partial decontamination should be completed. Wash, rinse, and/or cut

off protective clothing and equipment, and redress the victim in clean coveralls.

• If decontamination cannot be conducted, wrap the victim in blankets or plastic sheeting

to reduce contamination of other personnel.
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* Render emergency first aid and call an ambulance for transport to the hospital

immediately. Notify emergency personnel of possible contaminants on site. This

• ....... contaminant information should be sent with the victim to the hospital.

• Evacuate other personnel on site to a safe place until the SSO or FPM determines that it
is safe to resume work.

• Report the accident to the PM, FPM, and CHSO immediately and complete the

appropriate incident report form (see Attachment 7)

For minor injuries or illnesses:

• If needed, complete a full decontamination.

• Administer first aid. Minor injuries may be treated on site, but all injuries will be

examined by trained medical personnel. Victims of serious bites or stings will be taken
to the hospital.

• Notify the PM, FPM, and CHSO as soon as possible.

9.6 FIRST AID - CHEMICAL INJURY

..... If the injury to the worker is chemical in nature, the following first-aid procedures are to be implemented

as soon as possible:

Eye Exposure. If a contaminated solid or liquid gets into the eyes, wash eyes immediately with sterile

saline solution, lifting the lower and upper lids occasionally. Continue eye wash for 15 minutes. Cover

the eye with a dry pad and obtain medical attention immediately.

Skin Exposure. Ifa contaminated solid or liquid gets on the skin, promptly wash contaminated skin for

15 minutes using soap or mild detergent and water. If solids or liquids penetrate through the clothing,

remove the clothing immediately and wash the skin using soap or mild detergent and water. Obtain

medical attention immediately if symptoms warrant.

9.7 FIRST AID - PHYSICAL INJURY

If a physical injury occurs, the following first-aid procedures will be followed:
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Burns (minor). Do not apply Vaseline or grease of any kind. Apply cold water until pain subsides.

Cover with a wet sterile gauze dressing. Do not break blisters or remove tissue. Seek medical attention.

Burns (severe). Do not remove adhered particles of clothing. Do not apply ice or immerse in cold

water. Do not apply ointment, grease, or Vaseline. Cover bums with thick sterile dressings. Keep

burned feet or legs elevated. Seek medical attention immediately.

Cuts. Apply pressure with sterile gauze dressing and elevate the area until bleeding stops. Apply a

bandage and seek medical attention.

Eye Injury. Keep the victim from rubbing the eye. Flush the eye with water or use available eye wash

station. If a foreign object is in the eye, and flushing fails to remove the object, apply a dry, protective

dressing and consult a physician.

Fainting. Keep the victim lying down with feet elevated. Loosen tight clothing. If victim vomits, roll

him or her onto side or turn head to the side. If necessary, wipe out mouth. Maintain an open airway.

Bathe face gently with cool water. Seek medical attention.

Fracture. Deformity of an injured part usually means a fracture. If fracture is suspected, splint the part

as it lies. Do not attempt to move the injured part of the person. Seek medical attention immediately.

Puncture Wounds. If a puncture wound is deeper than skin surface, seek medical attention. Serious

infection can arise unless proper treatment is received.

Sprains. Elevate injured part and apply ice bag or cold packs. Do not soak in hot water. If pain and

swelling persists, seek medical attention.

Unconsciousness. Never attempt to give anything by mouth. Keep victim flat and maintain an open

airway. If victim is not breathing, provide artificial respiration by mouth-to-mouth breathing and call for

an ambulance immediately.
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9.8 FIRE OR EXPLOSION

In the event of a fire, the Fire Department will be summoned immediately. If the area is not safe,

evacuate the area immediately. If it is safe to do so, site personnel may:

• Use fire-fighting equipment available on site to control or extinguish the fire, if possible.

• Remove or isolate flammable or other hazardous materials that may contribute to the fire.

In the event of an explosion, all personnel shall be evacuated and the Fire Department notified

immediately. No one shall re-enter the area until it has been cleared by fire or explosive safety

personnel.

9.9 NATURAL DISASTERS

Natural disasters may occur at the site due to weather (including lightning and high winds) or seismic

events. The following procedures will be followed in the event of a natural disaster:

• Earthquakes. In the event of a serious earthquake, stop work immediately, shut off all

equipment, and evacuate the site. Work should not be resumed until a thorough site

........ inspection has been completed by the SSO or FPM.

• Lightning. Persons should not work in open areas or near trees or outside equipment

during lightning storms. Stop work and, if possible, clear the site until the storm passes.

• High Winds. If high winds are forecast, the site should be cleared before the winds
become hazardous. Workers should be instructed to go to an appropriate shelter.

If an evacuation is required, all persons should be accounted for before leaving the site. Notify the PM

and the FPM of any work stoppage due to natural disasters.

9.10 EMERGENCY EQUIPMENT

Emergency equipment will be stored at appropriate on-site locations selected during site mobilization.

Emergency response equipment may be moved from one location to another based on changing locations

of activities. The following is a list of emergency equipment that will be needed on site:

• Fire Extinguisher (20 pounds [lb.] A/B/C type)
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• First-Aid Kit - at least one industrial first-aid kit will be provided and maintained fully
stocked at the site

• Drinking Water or "Gatorade" or warm non-caffeinated drink

• Emergency eye wash solution/station rated for 15 minutes

• USCG-approved life or jackets or work vests (for work near water)

• At least one ring buoy with at least 90 feet of line attached shall be readily available for

emergency rescue operations (for work near water)

9.11 ACCIDENT/INCIDENT REPORTING

In the event of an incident, the PM, CHSO, FPM, and SSO will be notified. The following types of

incidents are considered reportable:

• Physical injury (a log of the first aid administered on site will be kept)

• Fire, explosions, and flashes resulting from activities performed by U&A and its
subcontractors

...... • Infractions of safety rules and requirements

• Unexpected chemical exposures

• Near accidents

• Vehicular accidents

• Property damage accidents

• Injuries to public persons

• Damage to private property

The following types of incidents are to be reported by the fastest available means to the SSO and CHSO:

• Those likely to result in death or permanent disability

• Those requiring hospitalization

• Those involving two or more employees
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• Those that are likely to receive coverage by news media, so that families may be notified

by the company beforehand, if possible

• Those involving collapse, cave-in, or other failure of structures or equipment

• Serious accidents involving equipment or vehicles

Work will be suspended to correct the cause of the incident and to modify this HSP addendum, if

necessary.

An incident report form (see Attachment 7) must be submitted to the CHSO within 24 hours of any

incident or accident that requires medical treatment, and within five days for other incidents that affect

U&A personnel and their subcontractors. The SSO will complete this documentation. A worker's

compensation form must also be submitted in the state in which an injured employee resides (Attachment

8). Following the incident, an incident investigation committee will be formed and an investigation

committee report (see Attachment 7) will be completed. The CHSO will be responsible for forming the

committee.

9.12 EMERGENCY COMMUNICATION PROCEDURES

The communication procedures shall be used as needed, and are shown below.

'  ,ii',iiiiil',iil',ii',ii',',',iii',ii',iiiii',iiii',i',iii',' ', /
Hand gripping throat Out of air, can't breathe

Grip partner's wrists or both hands around waist Leave area immediately

Handsontopofhead Needassistance

Thumbs up OK, I'm all right, I understand

Thumbsdown No,negative
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ATTACHMENT 1

SAFETY COMPLIANCE AGREEMENT AND DOCUMENTATION OF SITE SAFETY BRIEFING
_.._

(Two Sheets)
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SAFETY COMPLIANCE AGREEMENT AND
DOCUMF_NTATION OF SITE SAFETY BRIEFING

DATE TIME

SITE LOCATION PROJECT NUMBER

SITE SAFETY OFFICER

TOPICS COVERED DURING BRIEFING:

EXTENT AND CONCENTRATION OF f_4ICAL HAZAKI_ ON SITE MONITORING PR_

HEALTH F._I-,'_CTS OF C_,II_ICAL _ ACTION L.EV][_$

PHYSICAL _ ON SITE. DECONTAMI]qATION PROCEDURF_

, . LEVELS OF PROTECTliON IU_Q_ lOCATION OF EI,AE_OENCY NX.qvIBERS
ItOUTE TO THE HOSI_TAL

LOCATION OF I[_I_I_OE_='Y EQUI]I_MENT (FIRST AID KIT, FIR FIOHTING F_,QUI]P_ENT . . . )
VERIFICATION THAT HEALTH AND _FETY PLAN HAS aEEN RECEIVED AND READ

1, the undersigned,have receiveds copy of the safety plan for the referenced project. I have read the plan, understand it,
and agree to comply with all of the health and safety requirements. I understand that i may be prohibited from working on
the project for violating any of the requirements. In addition, I have been verbally briefed on the topics noted above.

DOCUMENTATION ($$O MUST SEE
......._" VERIFICATION BEFORE INITIALING COLUMN)

A'FFENDEF_:
NAME COMPANY 40 HR FIT MEDICAL

i. _rinO

(signature) ......

2. (prim)

(signature)

3. (print)

{signature)

4. (print)

(signature)

6. (print)

•_:_-_ (signature)

22362.FM 0'2-13-91/FORMS/'2



I, the undersigned , have received a copy of the safely plan for the referenced project. I have read the plan, understand it,

and agree to comply with all of the health and safety requirernenta. I understand that ] may be prohibited from working on
the project for violating any of the requirements, In addition, I have been verbally briefed on the topics n4c_edabove.

DOCUMENTATION (S$O MUST SEE
VER/FICATION BEFORE INITIALING COLUMN)

ATI'ENDEES:

NAME COMPANY 40 HR FIT MEDICAL

7. (p_t)

(signature)

8. (print)

(signature)

9. (print)

(,ig_ture)

]o. (priat)

(aiSn-_m)

' ...... 1i. (print)

(signature)

12. (print)

(signature)

22362.FM 02-13-91/FORMS/2



ATTACHMENT2

29 CFR 1926.106 - WORKING OVER OR NEAR WATER

(One Sheet)
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Workplace Safety Final Regulations

29 CFR 1926.106 Working over or near water.

(a) Employees working over or near water, where the danger of drowning exists, shall be provided with U.S. Coast Guard-approved
life jacket or buoyant work vests.

(b) Prior to and after each use, the buoyant work vests or life preservers shall be inspected for defects which would alter their strength
or buoyancy. Defective units shall not be used.

(c) Ring buoys with at least 90 feet of line shall be provided and readily available for emergency rescue operations. Distance between
ring buoys shall not exceed 200 feet.

(d) At least one lifesaving skiff shall be immediately available at locations where employees are working over or adjacent to water.

Copyright 1996, The Bureau of National Affairs, Inc. 1



ATTACHMENT 3

(Ten Sheets)

Occupational Health Exposure Guidelines - Volatile Organics

Occupational Health Exposure Guidelines - Metals, Pesticides, PCBs, and Others



OCCUPATIONAL IIEALTIIEXPOSURE GUIDELINES-VOLATILE ORGANICS ;
(Sheet I of 4)

Federal- OSIIA CaI-OSI|A NIOSII ACGIII NIOSII lonb.afion

PEL PEL REL TLV-TWA IDLI! Potential Routes of

Site Contaminant (ppm) (ppm) (ppm) (ppm) (ppm) (ev) Exposure* Symptoms b

__Y.9.h_.._Qgtn_

Ac_onc 750 750 250 750 20,000 9.69 INH, ING In'it eyes, nose, throat; head; diz.z;
.,. CON dermatitis.

ChJorobenzeme 75 75 No REL 75 2,400 9.07 INH, ING irrit eyes, nose. and skin; drowsiness, incoherence.

CON

2,4-Dimelhylpheaol No PEL No REL No TLV NA No Valve f_H, ABS Toxic.

n-Hexane 50 50 50 50 5,000 I0.18 INH, CON Li-head,nau,head,numb extremities,muscleweakness,

'ING irritto eyes,nose,dermatitis,giddiness,chemical

i pneumonht.

l,l-Dichloroethane I00 I00 100 I00 4,000 I1.06 INH. ING CNS depressant,skinirrit,liverand kidneydamage.

1,2-Dichiorocthcne ! i Ca 5 NA NA INH Dangerous fun: risk.

1,2-Dichloroelheme 200 200 200 200 4,000 9.65 INH. ING Irriteyesand respsys_m; CNS depressant.

1,2-Diehloroproptnc 75 75 75 Ca 2,000 10.87 INH, ING Eye it'ritant, drowsiness, lighthcadcdncss, skin it'l'ilsnt.

carcinogen.
i

Carbon Disulfide 4 4 I 10 500 10.08 INH, ING Dizz, head, poor sleep, fig. ner. anorexia, Iow-wgL
ABS, CON psychosis, polyncu, Parkinsons-Jike syndrome, ocular

changes, coronary hea|1 disease, gastritis, kidney, liver
damage, eye. skin burns, dcrm,

Chloroc/hane 1,000 1.000 No REL 1.000 20.000 10.97 INH. ING Incoherence, incbrialion, abdominal cramps, cardiac

ABS. CON arrhythmia, cardiac arrest, liver and kidney damage.

Mc/hyl ethyl ketone 200 200 200 200 200 9.54 INH. ING Irrit eyes. nose; head dizz; vomit.
CON



OCCUPATIONAL IIEALTII EXPOSURE GUIDELINES - VOLATILE ORGANICS '*

(Sheet2 of 4)

t , , ,=,t

Federal- OSIIA CaI-OSIIA NIOSII ACGII[ NIOSII Ionization
PEL PEL REL TLV-TWA IDLll Potential Routesof

Site Contaminant (ppm) (ppm) (ppm) (ppm) (ppm) (eV) Exposure* Symptoms b

Ben_le I I 0.I(Cap 10(A2)f Ca' 9.24 INH. ABS. Irriteyes,nose,rcspsys;giddiness;head.nau.staggered

gait.

,..CaHyonTctrachioride 2 2(S)" 2(STEL)*'(Ca)* $(A2)i(Sp Ca* 11.47 INH. ABS CN$ delores; nau. vomit; liver, kidney damage;
[300} ING. CON skin in'it; [care].

Ethylbcnzenc I00 I00 I00 I00 2.000 8.76 INH. ING. Irrit eyes. muc mcmb; head; dcrm; narco, coma.
CON

Methylene Chloridc 500 I00 Ca' $0(A2y f Ca' I 1.35 INH. ING. Fig, weak, slecplness, li-head; limbs numb, tingle; nau;
[5,0001 CON in'it eyes, skin,[carc].

To|ucme 100 )00($) I00 i00 2,000 11.82 INH, AB$. Rg, weak; con/usion, euphoria, dizz. besd; dilated
ING. CON pupil, lacrimation; nor. musc fig. insom; pares; dcrm.

1,1 ,l-Trichlorocthane 350 350 350(C)" 350 ! ,000 I 1.00 INH. ING, Head. lass. CNS depressant, poor equilibrium, in-it
CON eye, dcrm; card arrhy.

Trichlomclhcne 50 25 25(Cap 50 Ca' 9.45 INH, ING, Head, vcrligo, vis dist, tromorl, somnolence,nau.

[I,000] CON vomit; irr/t eyes; dcrm; card arrhy, Pares. [care].

Trichlorofluoromcthanc 1,000(C) 1,000(C) 1,000(C) ! ,O00(C) I0.000 I ! .T7 INH. ING. incohcrcncc,tremors; dcrm; frostbite;card arrhy, cai'd
CON arrest.

Xylenes I00 I00 I00 I00 1.000 8.4418.56 INH. ABS. Dizz, excitement, drow. incoherence, staggeredgait, in'it
ING, CON eyes. nose, throat; corneal vacuolization; anor nau.

vomiting, abdom Pain; dean.



OCCUPATIONAL IIEALTII EXPOSURI_ GUIDELINES - VOLATILE ORGANICS *"

(Sheet 3 of 4)

Federal - OSIIA Cal..OSIIA NIOSII ACGIII NIOSII Ionization

PEL PEL REL TLV-TWA IDLli Potential Routes of

Sibe Contaminant (ppm) (ppm) (ppm) (ppm) (ppm) (eV) Exposure* Symptomsb

Fuels. Oils. Selvent Products

AVGAS (See benzene) INH. ING, CNS depreJs; dizz, bead, inco. anes; resp arrest;
_. CON polm itr_I, pulm edema; stomach imt,

Bunker "C" Fuel 100 100 100 100 I0.000 No Value INH. ING Head. nau. ennfusion, draw. eonvuls, possibly coma;
pulm injury; skin irrit.

Dk_ei Fuel (See benzene, toluene, xylem:, and benzo(a) pyr¢4_) INH. ING Head; nau; CNS depress,aries; pulm ;rrit. edema;
CON kidney, liver damage.

Gasoline (Seebenzene, elhylbenzene, toluene, and xykncs) I

Hydraulic Fluid/

Motor Oih No PEL No PEL No REL No TLV NA _ No Value ING, INH Gastm irrit; puim in'it.

JP-5 (See benzene) ING. INH. Irrit; eyes. nose. stomach; pulm edema.
CON

IP-7 (See benzene) ING. INH, Irrit; eyes. nose. stomach; pulm edema.
CON

PD-680 100 100 100 100 29,500 mg/m s INH, CON CN$ dep_sent; dizz, head; irrit no_c. throat. ©yes;
ING derm.

I

, L
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OCCUPATIONAL iiEALTIi EXPOSURE GUIDELINES - VOLATILE ORGANICS :

(Sheet4 of4)

Federal- OSIIA CaI-OSIIA NIOSII ACGIII NIOSII lonLmtion

PEL PEL REL TLV.TWA IDLII Potential Routes of

Site ConLum;nant (ppm) (ppm) (ppm) (ppm) (ppm) (eV) Exposure* Syml_tomsu

Base/NeutraUAcid Extractables

• Naphthalene 10 10 10 10 S00 g.12 INH. ING Eye in-it, head, confusion,excitement, malaise,nausea.

-.. CON. ABS vomiting', abdominalpain. irritation to bladder; profuse
sweating, jaundice, renal shutdown, dcrm.

O-chlorobenzy[lden¢ O.0S 0.05 0,05 0.05 0.25 NA INH. ING Pain, burning eyes.lacrimation, conjunctivitis.¢rythcma
CON, ABS toeyelids;irritanttothroat,cough,chestconstriction.

headache,blespharospasm.

Phenol 5(S)" $(S)' 5(S)" 5(S)' 250 g.5 INH, ABS, lrrit eyes, nose, throat, anor, Iow-wgt, wcak, musc
ING, CON ache, pain; dark urine; cyan; livcr, kidncy damagc;

skinburns; derm; ochronisis;tremor, convuls, twitch.

Mcihylnaphtlmlene No PEL No PEL No REL No TLV NA 7.955 INH. CON Skin in-it.

a NIOSH abbreviations: ABS (skin absorption); CON (skin end/or eye contac[); ING (ingestion); and INH (inhalation).

b NIOSH abbmvlations: abdom (abdominal); snes(anesthesia);anos (anosmia), anor (anorexia); arrhy (arrhythmias); ear¢ (carcinoKen);card (cardiac); CNS (ccnlral nervous
system);convuls (convulsions); CV$ (cardiovsscullr system);cysn (cyanosis);derm (dcrmatilis); diarr (diarrh_); dist (disturbance);dizz (dizzincss);

drow (drowsiness);dysp (dyspnea), fig (fatigue); GI (gastrointestinal); head (headache);hems (h©maturia). inco (incoherence);insom (insomnia). irrit
(irritation); irrit (irritability). lass(lassitude);[i-head (light headedness);Iow-wgt (low-weight); muc memb (mucousmembnmcs); muse (muscle). nsrco

(narcosis); nau (naus_,a);nor (nervoosness);num (numbness); pares (parcsthcJia); pcri ncur (peripheral neuropalhy), photo (photophobia)'.polyncor
(polyncuropathy);palm (pulmonary). reap(respiratory). rcsp irrit (respiratory irritation), rcspnys(rcspimtory system);subs(substcrnal).via dlst(visual
disturbances).

" (S) OSHA and ACCGIH skin notation (potential contribution to overall exposure via the cutaneous route).
I NIOSH notation indicating that an IDLH has not bccn assigned.

" (C) OSHA. NIOSH. ACGIH notation for ceiling limit. An employee'sexposuremust not exceed thc ceiling limit during any pail of the workday. If inslantancousmonitoring
is not feasible, then the ceiling limit will b¢ assessedbasedon a IS-minute time weighted ivcnLge (TWA) exposure,which must not be exceededat any tlmc during a work day.

I ACGIH notations (AI) conrmned human earcinogen; (A2) suspecthumancarcinogcn.
s (Ca) NIOSH notation for carcinogen
l, O0-minute ST'EL
i I O-minute STEL
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OCCUPATIONAl. IIEALTII EXPOSURE GUIDELINES - METAI_, PESTICIDES, I'CBs, AND OI*IIERS
(SheetI of 6)

Federal-OSllA CaI-OSIIA REL ACGIII

Site PEL PEL 'INVA TLV-TWA IDLII Route of

Contaminant (mglm s) (mg/m _) (mg/m _) (mg/m s) (mg/m s) Exposure" Symptoms b

Beryllium 0.002 0.002 0.0005 0.002 I0 INH R_p symptoms, weakness, fig, weight loss.
' t_iq,.

Antimony 0.5 0.5 0.$ 0.5 80 iNH, CON Irrit nose. throat, mouth; cough, dizz, head,
nau, vomit, diarr, stomach cramps; insom,
anor. in'it skin; unable to smell properly.
cardiac abnormalities.

Arsenic 0.01 0.01 0.002 0.2 100 INH, ING Ulceration of nasal septum, derm. GI dist,
peripheral neuropathy, resp irrit.
hyperpigmentation of skin, [earcl.

Manganese 5 $ 1 5 NA INH, ING Parkinsons; asthcnia, insom, mental

confusion, metal fume fever, dry throat.

cough, tight chest, dysp, ralcs; flu-like fever,

low back pain, vomit, malaise, _g.

Zinc 10 10 5 10 NA INIT Sweet. metallic taste, dry throat, cough.
chills, fever, tight chest, dysp, rales, rc,Jucc,J
pulm function, head, blurrcd vision, muscle

cramps, low back pain. nau. vomit, fig. lass.
malaise.

Barium 0.5 0.5 0.5 0.5 1.100 INH. ING. Upper n:sp irrit; GI; muse spasm; slow pulse.

CON extra systoles; hypokalemia, irrit eyes_ skin;
skin bums.



OCCUPATIONAL IIEALTII EXPOSURE GUIDELINES - METALS, PESTICIDES, PCBs, AND OTIIERS
(Sheet 2 of @

Feder,,l-OSllA C,,I-OSIIA REL ACGIII

Site PEL PEL TWA TLV-TWA IDLII Route of

Co_**m;nmnt (m_lm s) (m_m I) (mg/m m) (mg/m)) (ml/m)) Exposurea Syrup/oresv

Cadmium 0.2 0.05 Ca s 0.0S(A2) r Ca* INH. ING Pulm edema, dysp. cough, light chest.
|50] subs pain; head; chills; muscle aches; nau.

vomit, diarr; anos, emphysema; protcinuris;
' mild anemia;'[care].

Chromium I 0.5 0.5 0.5 HAd INH, ING Histologic fibrosis of lung.

Copper I I I I HA' INH, ING Irrit nasal muc mcmb. pharynx, nasal
CON perforation; eye irrit; mdallic taste; dcnn.

Lead 0.05 0.05 0. I O.15 700 INH, ING, Weak, lass; insom; facial pallor;
CON Paleyc, anor. Iow-wgt. malnutrition

i constipation, abdom pain. colic; anemia;
gingival lead line; tremors, paralysis, pars

wrist, ankles; cnccplmlopathy.

Mercury 0.05(S)" 0.O$(S)" O.05(S)" 0.05(S)" 28 INH, ABS Cough, chestpain, dysp. bronchitis pncuitis;
CON tremor; insom; irrhy; indecision; head. ftg.

weak; stomatitia, salivation; GI dist. anor.

Iow-wgt. protcinuria; irrit eyes. skin.

Nick©l 1 I 0.0IS(Ca)' 1 Ca' INH, ING, Sensitizationdcrm; allergic asthma;
[Tppm] CON phcuitis; [earc].

Silver 0.0l 0. I 0.01 0. I NA" INH, ING Blue-gray eyes, nasal septum, throat.
CON skin;in'it skin, ulceration; GI dist.

Vanadium 0.05 0.05 0.05 0.05(C)* 70 INH, ING ln'k eyes; green tongue; mcxailic tastc.
eczema; cough; fmc talcs, whccz.
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OCCUPATIONAL IIEALTI! EXPOSURE GUIDELINES - METALS, PESTICIDES, PCBs, AND OTIIERS
(Sheet 3 of 6)

Federai-OSilA CaI-OSIIA REL ACGIIi

Site PEL PEL TWA TLV-TWA IDL!i Routeof

Contaminant (mglm s) (mlOmI) (mglms) (mgIms) (rag/ms) Exp°surea Symptoms"

Coil Tar Pitch Volttiles !

(benzene soluble fraction)

Rhenanthrene 0.2 0.2 Ca 0.2(AI) Ca t INH. CON ' Derm. bronchitis, [carc].
l?OOl

Fiuorcne No PEL No PEL No REL No TLV NA* INH. CON Skinlcyc in'it; head. dizz. draw. nau.

nle.e_nJL_

Chromic Acid (as Cr) 0.1(Cy No PEL O.O01(Ca) 0.05 Ca' INH. ING, Reap sys irrit, nasal septum perf; liver.
[30] CON kidney damage; leucyt, icupen, monocy.

eosin; eye inj, conj; skin ulcer, sens dcrm;
[carcl.

Cyanide 5 5(S)" 4.7(C) i 5 50 INH, ABS, Asphy and death can occur; weak, head.
conf; nau. vomit; incr rate resp; slow .

ING. CON gasping resp; in'it eyes. skin.

Pesticides

DDE No PEL No PEL No REL No TLV NA INH, ING As for DDT, paresthesiatongue, lips. face.
ABS, CON tremor, apprehensiveness,dizziness.

confusion, malaise, headache, fig.

convulsions, vomit, irrit eyes and skin. [carc]

DDD No PEL No PEL No REL No TLV NA INH. ING Toxic.
ABS, CON ,_

Endrin O.i O.I 0.5 O.I 2,000 INH. ING Epilepllform. convulsions, stupor, h_dachc,
dizz, abdom discomfotl, nau, vomit, insom,

aggressiveness, confusion, Icthsrgy
weaklleSS, aflor.
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OCCUPATIONAL llEALTll EXPOSURE GUIDELINES - METALS, PESTICIDES, PCBs, AND OTIIERS
(Sheet 4 of 6)

Federal-OSllA CaI-OSIIA REL ACGIII

Site PEL PEL TWA TLV-TWA IDLII Routeof

Contaminant (mglm s) (mglm j) (mglm s) (mg/m j) (mg/m _) Exposure* Symptoms*'

Endosulfan 0.I 0.I 0.I 0.I NA , INH, ING Toxic.
i ^BS,CON

H_-_kch|or 0.5 0.5 0.5 0.5 700 INH, ING In animals: tremors, convulsions; liver
ABS, CON damage,[care].

Lindanc 0.5 0.3 0.5 0.5 , 1,000 INH. ING lrrit eyes, nose, throat, head, nau, chronic
CON. ABS convulsions, resp difficulty; cyonosis, aplastic

anemia, skin irril, muscle spasm.

4,4*-DDT l(S)" 1 0.5(Ca) s 1 Ca* INH, ABS, Pares tongue, lips, face; tremor;
[HAl ING, CON apprehension, dizz, confusion, malaise; head;

convuls; paresis hands; vomiting; irrlt eyes,
skin; [care].

Chlordane 0.5(S)* 0.5(S)" 0.5(S)'(Ca) j 0.5(S) ° Ca* INH, ABS Blurred vision; confusion; ataxia; delirium;
[500] ING, CON cough; abdom pain, nau, vomit, diarr; irrity,

tremor, convuls; anuria.

Diazinon 0. I(S)" 0. I(S)" 0. I(S)" 0. I(S)" NA d ING, CON Cholincslerase inhibition; weakness head.

lightness in chest, blurred vision; nau, vomit.

diarr, abdom cramps; slurred speech,
sweating,salivation.

Gamma-BHC (Lindane) 0.5(5)" 0.5(5)" 0.5 0.5(S)" 1,0430 INH, ABS, In.it eyes, nose, throat; head; nau; clonic

ING, CON convuls; resp dilrficulty; cyan; aplsstic
anemia; skin irrit; muse spasm.

Malathion 10(S) "-u 10(S)" lO(S)" IO(S)" 5,000 INH, ABS, Miosis, aching eyes, blurred vision, Isc;
ING, CON eye, skin irrit; salv; anor, nau. vomit, abdom

cramps, diarr, gidd, conf, ataxia; thin, head.
light chest, wheez, lar spasm.



OCCUPATIONAL IIEALTII EXPOSURE GUIDELINES - METALS, PESTICIDES, PCBs, AND OTIIERS
(Sheet 5 of Q

Federal-OSllA CaI-OSIIA REL ACGIII

Site PEL PEL TWA TLV-TWA !DL!! Routeof

Contaminant (rag/mS) (mg/m s) (rag/m:) (rag/m:) (rag/m:) Exposure" Symptoms b

ilerbkkla

Bronmeil 10 I0 10 I1 NA d ING, CON Mild eyc irritant.
t

Chlorvar No PEL No PEL No REL No TLV NA' CON

2,4-D 10 I0 10 No TLV 500 INH, ABS, Weak, stupor,hyporeflexia;muse
ING, CON twitch,convuls;d©nn.

Diuron !0 10 I0 I0 NA_ CON Eye, nosc. throat, skin irrit.

Krovar i (See bromacil and diuron) CON irrit eyes, nose, and throat.

Princep (Simazinc) No PEL No PEL No REL No TLV NA _ CON In-it cycs, skin.

Roundup (glyphoshate) No PEL No PEL No REL No TLV NA _ CON Irril eyes, skin.

Telvar No PEL No PEL No REL No TLV NA' i CON Irrlt cycs, nose, throat, skin.

PCIts

Arochior - 1260 I(S)" No PEL 0.001(Ca)' l(S)' Ca s INH, ABS irrit eyes; cloraene; liver damage; Icarcl.
Chlorodiphcnyi [10| ING, CON
(42% chlorine)

Arochlor - 1254 0.5(S)" No PEL 0.001(Ca)' 0.5(S)" Ca" INH, ABS lrrit eyes, skin; acne-form durra; [care l
[51 ING, CON



OCCUPATIONAL IIEALTIi EXPOSURE GUIDELINES - METALS, PESTICIDES, PCBs, AND OTliERS
(Sheet 6 of 6)

Federal-OSllA CaI-OSIIA REL ACGIII
Site PEL PEL TWA TLV-TWA IDLII Route of

Contaminant (mglm j) (mglm s) (mglm s) (mglm j) (mglm s) Exposure" Symptomsb

Others

D.ioxin-furan No PEL No PEL No REL No TLV HA INH, AB5 ' Clorscne, md•bolic disorders; [suspccl care].
ING

• NIOSH abbreviations: ABS (skin absoqxion); CON (skin and/or eye contact); ING (ingestion); and INH (inhalation).
• NIOSH abbreviations: alxIom (abdominal); ancs (anesthesia); anor (anorexia); anna (anosmia); arrhy (arrhylhmias); c•rc (carcinogen); card (cardiac); CNS (central nervous system); convuls

(convulsions); CVS (cardiovascular system); cyan (cyanosis); dcnn (dermatitis); di•rr (diarrhea); dist (disturbance); dizz (dizziness); drow (drowsiness); dysp
(dyspnea); fig (f•tiguc); G! (gastrointestinal); head (headache); hcma (hcmaturia); inco (incoordination); insom (insomnia); in'it (irritation); irrity (irritability); lass
(lassitude); Iow-wKt (low-weight); muc mcmb (mucous membranes); muse (muscle) n•rco (narcosis); n•u (nausea); her (nervousness); pares (parcthesi•); pcri ncur
(peripheral neuropathy); photo (photophobi•); polyncor (polyncurop•thy); palm (pulmonary); resp (respiratory); resp irrit (respiratory irritation); rcsp sys (respiratory
system); subs (substernal) vis dist (visual distudo•nccs).

" (S) OSHA and ACCGIH skin notation (potential contribution to ovcrall exposure via the cutaneous route).
d NIOSH notation indicating that •n IDLH has not been assigned.
• (C) OSHA, NIOSH, ACGIH notation for ceiling limit. An employee's exposure must not exceed the ceiling limit during any part of the workday. If instantaneous monitoring is not feasible,

then the ¢eilin& limit will be assessedbasedon a 15-minute time weighted average {TWA) exposure°which must not be exceededal any time during • work day.
t ACGIH notations (AI) confirmed human carcinogen; (A2) suspecthuman carcinogen.
a (Ca) NIOSH notation for carcinogen.
b Respired Fraction
i IO-minute STEL

i As CrO_



ATTACHMENT 4

DAILY HEALTH AND SAFETY FORM

(One Sheet)



_ll URI6£ JLA_SOCtATE$ ENVIFqO_I_E_TAL_SU_"r_ SERV_:E$ _ F_c_U_109 PAGE OF:

DAILY HEALTH & SAFETY FORM PRo_c,ND:

PROJECT N_E DATE:

LOCA'hON: SrrE NAMEJNO.: SrrE SAFETY OffiCER:

ADDRESS: WEATHER C,ONDr'rK:)NS

DESC_PTION OF SITE ACTIVITIES INCLUDhNG LEVEL O_ PROTECT_N:

PERSONNEL ON SITE INCLU[_NG SU6CONTRACTORS;

DJC. DAl_v HEALTH & SAFETY MEETING TAKE PLACE _ _J NO _ YES Dr_ ANY ACCIDENTS On INJURIES OCCUR? _ NO J YES

PROVICE 8RIE_: SUMMARY DESCR_PTION OF MEE"TING: IF YES. WAS DA FORM 285 COMP'.ETED "_ ,_ NO _ YES

DATE SU_rI-TED:

WAS USAEC SAFETY OFFK:E NOTIFoED? _ NO _ YES

WAS WORKERS COMPENSATION FC'_ _ NO _I YES

CO_ETED?

PROVODE LiST OF SRECaA_ EOUtPMENT OPERATION WrrHSN THE EXCLUSION ZONE: L_ST AiR MON_O_UNG EOL_PMENT AND CALIBRATION DATES;

_*- ATTACH PLAN DRA_'_NG Or SiTE AND EXCLUS=ON ZONE(S) OR DESCRtBE.

LiST ANY CONDIT_NS on ACTK3_S THAT WERE NOT CONSISTENT WI'_H THE H&SP: _ _ CHANGES W/HE OPERATION:

WAS SrTE SAFE'W OFFICE =, INFORMED OF NON..Co,u_A.*,K:E w1"rHH&SP? _1 NO _J YES

PROV0DE EXPLANATION:

WAS ConRECTWE ACT_N IMPLEMENTED? _J NO "1 YES

PROVIDE EXPLANATION:

LJ_r ANY CHANGES IN LEVEL OF PROTECTK3N:

COMMENTS INCLUDING DESCRIP_ONS Or ANY UNUSUAL OCCURRENCE OR PHYS=CAL C_PLAJN_$ LOSTH&S MEET_G ATTENDEES:

==

E

CL

S_.,._'_ un _ DA_



ATTACHMENT 5

ORGANIC VAPOR DETECTOR CALIBRATION RECORD

_= (One Sheet)



ORGANIC VAPOR DETECTOR CALIBRATION RECORD

INSTRUMENT

MODEL NUMBER

SERIAL NUMBER

LAMP TYPE

CAL. GAS & LOT NO.

INITIAL CAL. POST CAL.

CAL. CAL. READING RESULTS READING CALIBRATOR'S

DATE TIME (PPM) PASS/FAIL (PPM) NAME

,,,, ,,

.,, ,,.

I

NOTE: CAL - Calibration

1941298NA- 1000-0001 -100) (OVL_ALR0.XL_I iI(F7,O4 3:39 PM_



ATTACHMENT 6

WASTE PROFILE AND TRACKING FORMS AND COMPLETION INSTRUCTIONS

(Nine Sheets)

ITEM 1: DRUM LABEL

ITEM 2: DERIVED WASTE DISPOSITION FORM

ITEM 3: INVESTIGATION DERIVED WASTE PROFILE FORM

ITEM 4: INSTRUCTIONS FOR COMPLETING THE INVESTIGATION DERIVED
WASTE FORM



+

roll "l.llltqH & A_m.:IAII+_ EI_I+IIMMI#I41 p, llNtlkIlllll.+ _lllml:Igl

THE CONTENTS WERE GENERATED FROM AN ENVIRONMENTAL INVESTIGATION

•,.,.,,,,co,,,-A,,+.,-,AS:I... Iso'" s"+'I
I o,,o,.,,,ow.,-."°+''°w+-_I tSOIL BORING NAME

I PPE/Dlsposal Equipment DEPTH I

I DECONTAMINATION
I

DATE SEALED/OPENED IFLUIDS

I 011tE,: VOLUME J

EMERGENCYCONTACT: Uribe & Associates DRUM # I
2930 Lakeshore Avenue t
Suite Two Hundred
Oakland, California 94610
(510) 832-2233

THIS CONTAINER WILL BE APPROPRIATELY LABELED AND THE CONTENTS DISPOSED OF ACCORDING TO
FEDERAL AND LOCAL REQUIREMENTS WHEN THE LABORATORY RESULTS ARE KNOWN

i HANDLEWITH CARE



L

i

P_C_EC,rNO:

DERIVED WASTE DISPOSITION RECORD

FO¢W107 P_E Of

Sm[ N*JK:

,SineID NO.: i DATE:
I

(IN_.U_EMAPf _1

WA.S_ TYPt__. WA_R. SO_.)

MEr_oooF WAST[C_E_ru_110_

MOO( OFCo_k_'_E_?;

AREWkS11ESOT_A T_ _ WJ-_'[ DIESC_I_DABOVESTOP4[OONwdSSrrE?
{_ NO _ YES _ Y_s. Pus_s_O(sc_,

COI,i,_ NI'S:

>(
O



Revision 0:01/18/95 PROFILE NU_mER

................... - ...... -Comp_c_¢_by ....... , .......
.... - :: -= : _

....... Date - -

Reviewed by ....

U.$. NAVY, ENGINF.,ERINCFtF.,LDACTIVITY WEST

STIGATION-DERI'VED WASTE PROFH_:E

Cou_plcte one form for each wasmstreamgcncrawd at each site. Sec insu'uaions for derailedinformationabout this
form.

| v, ' " ' _ I

I 1,0 GENERATOR INFORMATION , ]

Facility Name USEPA'ID Number _
Site Name ' Techm_ Con(act
Address Phone

F_

City $_tc ,,, Zip .--.._--__ CTO Number

I 2.0 WASTE DE$CRIFIION I

Waste Description
Is this waste regulatedby USEPAor C_/_A_ Waste codes CLIN
LDR Subc_egory ......
WL_¢w_er or Nonwastewam_..(s_ insu_cdons)
Concenmuion Standardper §265.417
ConcentrationStandardper §268.43?

....... Te_lmolobT-B_sedStandard§265.4_
Special HandlingI_u'ucdom

DOT ProperShipping Name

DOT HazardClass. UN/NA Number RQ .,_
Packaging Description

4.0 PHYSICAL PROPERT/E$

Color LiquidLayering
Odor Physical$taze. --: ....

_ Max. Viscosity
pH Yard-PoundFamor . x YD ffi LB
Specific GrlviW % Halogens .....

Flash poin_ _ ._ _ Liquids_- ..-
"(Method): _ Sludge _
BTU/Ib , . %Solids

W_ -.-.-



Waste Profile No ....... Page 2 of -
,ll|

= - _rC -_-- t4.0 PHYSICAL PROPERT[ES (Continued)

AcidReacuve Y N Biological Y N Corrosive Y N
'....... Dioxin Y N Explosive Y N Flammable Y N

Oxidizer Y N Pesticide Y' N Herbicide Y N
Poison Y N Pumpable Y N Pyrophoric Y N
Radioactive Y N RCRA Reactive Y N Shock $_nsidve Y N
Was_watcr Y N WaterReactive - Y N Other

[ , T0Sc c c lucs J
Federal _alifornia

U.$ EPA Waste Code Contanfinan_ _ _ _ "I'jI'L_
Aldrin 0.14 1.4
Antunony 15 500

D004 Arsenic 5.0 5.0 500
Asbestos 1.0%

D005 Barium . 100.0 100_0 10,000
D018 B_zcnc , 0.5

Beryllium 0.7_ 75
D006 Cadmium 1.0 1.0 100
D019 CarbonTewacldoride 0,5
13020 Chlordane 0.03 0.2:_ 2.5
D021 Chlorobenze.ne 100.0
13022 Chloroform . 6.0

5.0 5 2,5OOD007 ChromiumCroml) _ _
Chromium Crrival_aO 5 2,500
Chromium(Hexavalem) , 5 Y_00
Cobalt 80, 8,000

........ Copper , 25 2,500
D023 o-Cresol 200,0
D024 m-Crmol 200.0 ,
D025 p-Cresol 200.0
I)016 2,4-D .. I0.0 10.4 I00

DDT, DDE, DDD 0.I 1.0
D027 1,4-Dichlorobenzene .... 7.5
13@28 1.2-Dichlorocthane , , 0.5
1)029 l.l-Dich/oroethylene 0.7

Dieldrin 0.8 8.0
D030 2.4-Dinitrotoluene" 0.13

Dioxin (2.3,7.8. - TCDD) .. 0.001 0,01
D012 Endrin 0.02 0.02 0.2

Fluoride salts 1801 18.000
D031 Hep_achlor(& i_ epoxide) 0.008 0.47_ 4.7

.D032 Hexacldorobenz:_ 0.13
D033 Hexachlombutadiene 0.5
D034 Hexachloroethane 3.0

Kepon¢ 2.I 21
13008 Lead 5.0 5.0 1,000

Lead oomponcnu,organic 13
DO13 Lindane 0.4 0.4 4.0
D009 Mercury 0.2 0.2 20
13014 'M¢_hoxychlor I0.0 I0 . I00.
D035 Methylethylketone 200.0

Mil_.X 2.! 21
Molybdenum 3.50 3,500



Nickel 20 2,000 ......

D036 Nitrobcnzcne 2.0
Wzst¢ Profile No. ......... Page3 of

[ ' {. 5.0 TOXICITY CHARACTERISTICS (Continued)

Federd _i_ornia
U.$ EPA WasteCode _ _ _ STT_C

I)037 Pcntachlorophemol " I00,0 1.7 17
D038 Py'ridine 5.0
D010 Selenium 1.0 1.0 I00
D011 $Hvea 5.0 5 I00
D039 Tetrachloroethylane 0.7

Thallium 7.0 700

D015 Toxaphea¢ 0.5 0.5 5
I)017 2,4,5-TP (Silvex) , , 1.0 1.0 10
D040 Trichloroethylene 0.5 .204 2,040
D041 2,4,5-Trichlorophenol' 400.0
D042 2,4,6-Trich]orophenol 2.0

Vanadi_ 24- 2400
D043 Vinyl chloride 0.2

Zinc 250 5,000
PCB 5.0 50

I

Metals(ppm) . hvg. Min. Max. _letals(_mm_ Avm. ,.Mini Ma_.
.J_nm{nurn ...... _t'O{1 ....

._imou.v .... Lead .........
Arsenic ----- Mercury .......
Barium .. Molybdenum _ _.

"....._ Beryllium ,. Nickel , ..
Cadmium .... 8elenlum " l
Chromium VI ..... Silver : .,
ChzomiumIll _ ___._ Thallium . ,.,
Cobalt Vanadium .
Fluoride -- Zinc , .,

,,, , , , , |

7.0 CHEMICALCOMPOSITION l
Chemical N_tmc Av_, _ Min, _ , ,Circle one"

,, , _ PPM PPB
,. _ PPM PPB

.... PPM PPBPPM PPB
, . % PPM PPB

....... - _ PPM PPB
.... $ PPM_'_'S

Water _ PPM PPB



W_t¢ Profile No. Page 4 of

8.0 ADDITIONAL INFORMATION AND COIV_fEI_TS
m

' ...... Attacheddocumemadon:
i

i

I hereby certify, as an authorizedrepre_tadve of Thegeneratornamed on Page 1 of tltis Waste Profile. thax_e
information providedin ¢h_ andall anacheddocuments is u.u¢andcorrcc¢;rcveatlsany sad all known or suspected
hazards tnvolv;ng r_ehandling,trampor_azion,u-¢am_.nt,storage, anddisposalof tl_ waste:and no willful
misrcprm_u_ions or omissionshav¢been made. I fialhcr cetti[y andwatr_t chatthis identificationis the resultekhet
of an analysis of a rcprcsc'ntativ¢sampleobtaintd and :,:_lyzedin _.cordaa_ with the samplingandtesting procedures
specified by the U.S. EnvironmenudPror_'cdonAge_lcyor by applyingknowledgeof _¢ processgcn_rating_h¢specific
waste bcin_ offered.



Instructions for Completing_theInvestigation-Derived Waste Profile

.... 1.0 GeneratorInformation.Themailingaddressofthegeneratorandthesitewherethewasxewill
bepickedupshouldbeindicated.TheF_.PAIdentificationNumberforthesitemusebe
provided,unlessthegeneratorisaconditionallyexemptsmallquantitygenerator.Besureto
includetheCTO numberassociatedwith theIDW beingprofiled.

2.0 WasteDescription.Thissectionprovidesa generaldescriptionofthewasteandhow itv_,as
generated.Italsorequestsregulatoryinformationaboutthewastethatwillassistindeterrnining
whatkindoftreatmentordisposalisrequired,

2.1 EPA hazardouswastecodesarealsoincludedinthissect/on.Wastecodesarechosenaccording
to whether thewastecontains any listed h_rdous waste or whetherthe waste exhibits a
hazardouswastecharacteristic.Thereisahierarchyforassigningwastecodeswhichcanbe
reviewedindetailin40CFR Part261ofthefederalhazardouswasteregulationsand
22CCR Chapter11oftheCaliforniaRegulations.Here'sasLmpleexplanation:

a. Ifthercmediationsiteisassociatedwithaspecificindustrialprocess,firstlookunder,theK-
codelistingin40CFR §261.32or22CCR §66261.32todeterminewhetheranyofthe
generatingprocessesexactlymatchtheactivitiespreviouslyconductedatthesite.If_o,the
wastegetstheK-codeassociatedwiththatindustrialprocess.Thengoontostep"d"to
assigncharacteristiccodes.IftheprocessisnotdescribedintheK-codelist.gotostep"b."
There are very few specific industrialprocesses from the K list that would result in sqch
IDW at Navy facilities.

• b. If the former activities at the reme.diationsite do not matchany of the indusu'ialproem,ses
' _: in the K list, look underthemore generalF-code listings In40 CFR §261.31 or 22

§66261.31 to determine if any of the generatingprocessesmatchtheactivity and

contamin_,atthe site• If so, the wastc gets the appropriate]:-code. Then.continue_ostep
"d"toasslgncharacteristiccodes.IfthewastedoesnotmeetanF-codellstingdescription.
alsogo tostep"d."SomecommonI-codeactivitiesincludeuseofsolvents,wood
treatmentactivities,andelcctroplatingoperations.

c. If the rem'ediafionsite is associated with the releaseof an unusedconuncrcialproduct"an
• out-of-dateproduct, or an off-specificationproduct from a manufacturingprocess, loose

under the P-codeandO.c.0d.e listings in 40 CFR §261,33 or 22 CCR §66261.33 forIramatch
to the contaminantsfound at the site. P-code wastes are a_tely toxic, and U-code w'4stes
are listed for chronic toxicity, reactivity, or ignitabilicy. A commonactivitywhich resets in
thi_type of wasce is a pesticidestorage area wherecontainerswere rinsedor where zeleases
occurred. Don't forget to check the lists for commonsynonyms of the chemical. The CAS
number may also be used to rcviewthe list of wage codes, If the wastedoes not march any
ofthe chemicalsinthislist,gotostep"d."

d. ThisstepisforassigningadditionalcodesandforassiLmingcodestowastesthatdidn,tfall
into any of the categories described in steps a, b, or c. Thtsstep coversphysical properties
of the waste ratherthan the process that generatedthe waste. These wastc ct_a.cteristi'.csare



describedin40CFR Part261,:Subpa_Cand22CCR 66261,Article3. Therearefour l : " _

categoriesofcharacteristics,=known-asD-codewastes:ignitable,corrosive,reactiveand
toxic.A wastemay exhibitoneormoreofthesecharacteristics.Theonlyway to

'......... determinewhethera waste is regulatedas a characteristicwaste is to take a sample an_
analyze it for the characteristic,or to use other _nalyticaldata to determine if it exhibits one
ormorecharacteristics,ToxicitycharacteristicsarediscussedinmoredetailinSectioh5
below. If the waste does not fall into any of the categories listed in steps "a" through "c"
and does no_exhibit a hazardouscharacteristic,it is no_regulatedas hazardouswaste,
although it may b¢ regulated as designatedwaste.

In addition to the waste codes assignedunder the federal regulations,the State of California
uses its own set of waste codes that describethe physical natureof the waste. These Waste
codes should be identifiedfor each h_=rdous waste accordingto the list of California waste
codes.

2.2 Thissectionoftheprofilealsorequestsinformationaboutthelanddisposalrestrictions._R)
thatareapplicabletothewaste.LDR subcategoriesexistforsomewastecodesandshouI_1be
indicated if applicable. If the waste meetsthe definitionof a wastewateIdescribed in 40 CFR
268.2(0, please indicatethat in this section. Wastewateris defined as wastes that contalnlless
than 1 percent by weight total organiccarbon (TOLDamf less than 1 percent by weight to_
suspended solids (TS$), withexceptionsfor some wastes. In addition, 40 CFR Part 268 _letails
the LDR treatmemstandardsthat applyto each hazardouswaste code. These regulations _hould
be used to identify specificLDR treatmentstandardsfor the waste describedon the profde.

3.0 Transportation Informatiog This sectionis for completingtheproper U.5. Department _f
Transportation(DOT)shipping name, hazardclass, and UN/NA number. In addition, tl,q
reportable quantity ('RQ)for the wasteis shown here. DOT informationis available in 9_'4CFR

....... Part 172, and RQ informationis availablein 40 C.FRPart302.

4.0 Physical Properties, Importantphysical,characteristicsare describedin this section of the,
profile, includingmanyof the characteristicsthat will be used for verifying the waste
identificationwhen the waste is pickedup by PRC's waste managementsubcontractor.

5.0 Toxicity Characteristfes. Thissection of theprofile deals with the toxicity category of _ four
characteristicwaste categories. It ¢enminsa comprehensivelisting of chemical constituents that
are regulated by EPA and California. Their correspondingD.codes are shown in the list, as is
the regulated level for each chemical. This sectionof the form should be completed even if the

"waste is listed as a K-code, F-code, P-code, or U-codeso that LDR requirementsare ad_essed.
It is usually basedon an analyticalreportfor the waste, If a sample will be collected for
toxicity eharacteristi¢analysis, the constituentschosen for analysis should be based on a review
of available correspondingenvironmentaldam, known activitiesat the site, andpossible
management methods for the waste.

6.0 Total Metals. Informationon totalmetals is usuallyrequiredfor waste streams requiring certain
types of treatment. For example, an inorganicsludge that exhibits a toxicity characteristic for
cadmiumand lead 03006 andD008) may be chemically stabilizedto meet LDR treatment
standards _fore it is lan.dfillixl. Usually this type of treau,nent consists of "fixing" the W_te in



a conctete-lL_¢o'_teria/. ?norder to ensurethat ther_u_ F__Atreatment standardswi_ be
met, the treatmentcompanyneedsinformationon the to_ quancRyof cadmiumand lead _nthe
waste so tha_ it can develop the proper "recipe" for the waste and stabilizer.

7.0 Chemical Composition, All the components of the waste are ]isted, along with a range of their
concentration. It is important that the average concentrations add up to 100 percent, so that all
the components are represented. The composition of a [ypica] solvent/waste water stream,is
shown here.

ChemicalName Avg... [, Mm. , [ Max. Cone.

EthylAcemm 5 4 6 %
Me_anol,, , 1 1 2
Ethanol 1 1 2
Hexone(Methylisobu_lketone5 1 .... 1 " 2
Al.!phatic Naph_a (carrier) 69 50 70
Water 20 10 55 %
- TotalComposition 100 N/A N/A %

8.0 Additional Infornu_on and Comments. This section explains any special conditions or
handling required for the waste. In addition, this section should list the supporting
documentation attached to the profile to support the waste characterization.

9.0 Generator Certi._catlon. The generator certification should be signed by a Navy represen/ative
from the installation where the waste is generated.



ATTACHMENT 7

INCIDENT REPORT FORM AND INVESTIGATION COMMITTEE REPORT

_'_' (Three Sheets)



l

i

INCIDENT REPORT FORM

1. What type of incident took place? _ First Aid _ Minor Injury

__ Major Injury _ Near Miss _ PropertyDamage

Equipment Damage

2. Date: Time a.m.p.m. Supervisor:

3. Name of injured: Occupation:

4. Exactly where did the incident occur? (Describe specific machinery or equipment involved, if applicable

5. How did the incident take place? (Describe what was being done at the time of the incident)

6. Nature and extent of injury or damage:

7. Witnesses? Yes No

Names of witnesses (attach any witness statements to this report)

8. Describe the training the person received for this task, andwhen:

o. Is the person experienced at this task? _ Yes _ No

, _.._j Approximate time in months:



10. Describe any "UNSAFE ACTS" that contributed to this incident:

a.

b.

C.

11. Describe any "UNSAFE CONDITIONS" that contributed to this incident:

a.

b.

C.

12. What "BASIC CAUSES" were contributing factors to this incident?

a.

b.

C.

13. Add any additional information related to this incident:

14. What do you recommend be done to prevent a reoccurrence of this incident?

Person completing report:
Print Name Signature Date

THIS REPORT MUST BE D_JJVER_r) TO THE URIBE HEALTH AND SAFETY OFFICER WITHIN

24 HOURS OF THE INCIDENT FOR M_.DICAL TREATMENT CASES AND WITHIN FIVE DAYS FOR

OTHER INCIDENTS.

J



• |

INVESTIGATION COMMITI"FJ_J REPORT

1. Date of investigation:

Investigation committee comments:

2. Recommendation/Corrective action:

3. Recommendation/Corrective action to be taken by:

Target date for completion of recommendation/corrective action:

" Signatures:
/

Injured Employee:

Print Name Signature Date

Employee's Supervisor:

Print Name Signature Date

Health and Safety Officer •

Print Name Signature Date

Review Committee Member:

PrintName Signature Date



ATTACHMENT 8

WORKER'S COMPENSATION FORM

_ (One Sheet)



_`v¢ryw_rkinJury_ncmp_yeccau5in|a_eneef_r_eday_wh_h_m_m_r_n§ms_n¢m__7 ] The law requires the employer Io

,vorkmEclays•ftertheinjury.F•iluretoreportpromptlyis• m/sdeme_norpunishablebynotmorethan• $5.000fine.(See.386-.9S.H.R.S.NOTIFYTHE J furnish the injured employee a copy
_IVISION IMMEDIATELY IF INJURY RESULTSIN DEATH.)EVERYQUF_TION MUST BEANSWERED FULLYTO AVOID FURTHER
:ORRESPONDENCE. ; Of this report,

NnFICATIONSECnON7 [ WC-,E.PU_E,'S__:®.,REPO_--,,-OF,----°I"OUmI't.--,I.JURY,.I , I --'--"

-- l-° --- "'°'.... ..... 1.... I--I'--
EGJST(RRO EMPt_.OYER I OBA

I

OF INJURY/ILLNESS IDETAIL

"'-.....- I"i'TT1-_.....°-............- ........-- l"_ - I-'-'1 ",_F--A,, Pu ' Elves _,0

O_4 OlD YMIS ACCIDENT OCCUR? (P_BI_ Oeecr)o4_ tulty I;_qpevomm tram ,ei.iil_m ,nlU,y Oe occuOet.onat olseel_ _; _ha_ hal_)_4.O _ Of iNJt_t e I _k_4_l_NT
_4se u_ _rnre s_ ,en_ee_t v t [

' {-I I/_*ATWASISe, ee*LOYEEDO)_VGW_EeVleaJUIqED_tP_I_,h_ k_e_._v_c<_s /Quq_'-_o_ me,a_lne_o_,reew_s_a._l_) _--rhen,Y A_ClO_NTIIAC'MOR

I-

_lS _leltil[ IN _[TAIL. Ti.i_ NAT_J4qE Of Tt4_ IN,J_IWAY I

_t.LN_SS AND PV_I_" O4r "r_*E IOOV _FI[C_|O D¢Ii_*¢iOREMENT (--] ,

I su_ls l'l

TIME LOSTINFORMATION I

/ / l I ....-'" - / " " "_0 I_ , vm _ YES _ NO i ,. MO OAr, vm . - _ES . _O uO OA_ vlq _ I

TREATMENT ] _II"IrA,N NAIVE 0 Ir rI°I.ATINO "I'4YSIC ..... _ l_l_l_i.(_rl_IE

•_AME 0'_ _YS*C:IAN ADO_I[SS I P_I*CIAN I.O

L
•_A_f OF _,OSp,tr,4(. _r *tOS_ITA(.IZI[OI ADO_[SS

INSURANCE I I c...,.., o J

NAME OF WC I_$URANCI[ CARRIER NAM[ OF ADJ_ISTtNG COMPANY I iF LIABILIT_ DI_N_ED w_yl IS LIA_ILIYY ¢_ENgE: I

[ r

. ]-.- r-o-..... j---o__ ,,[ ADa,JS_E_ * 0 MEO*C_ ";

.N..E1 1
I..... °'/ / '
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